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THE YELLOW DYE STUFFS OF CHiyA AND INDIA. 

BY M. C. COOKE. 

Attention Laving been called to the dyes of China and India, by 
several inquiries, from individuals engaged in the art of dyeing silken 
fabrics, it has been deemed advisable to submit a few observations, with 
a view, not only to the difiusion of the present information, but to solicit 
additions thereto, so as to render our knowledge more complete. Some of 
the dye stuffs, to which allusion will be made, are already known to British 
commerce, whilst others might readily be obtained, if found, upon experi- 
ment, to meet the requirements of the home dyer. Those which are 
enumerated are, doubtless, but a portion of such as are in common use ; 
but around this enumeration, as a nucleus, can be grouped any fUither 
information which may from time to time be collected. The subject itself 
is not unworthy of the consideration of our dyers at home, or of travellers 
abroad, who possess facilities for obtaining further details. Accident 
brought into notice the green dye of China; and inquiry may develope 
other, and equally important facts. 

KiANG-HoANG. — ^This dye stuff is the root or rhizome of Curcuma longoy 
L., known to commerce under the name of Turmeric, It affords the yellow 
dye most in use in China ; it is the cheapest, but is also affirmed to be the 
least durable. Turmeric is very common in the provinces of Fokien, 
Houang-toung, Kouang-si, Sse-tchouen, &c. In Canton the fresh roots cost 
about five dollars per picul (133^ lbs.). The Chinese turmeric is of excellent 
quality, and realises a good price in the English market. In dyeing with 
this substance it is first reduced to powder, on which boiling water is poured. 
It is then stirred, and allowed to stand awhile, and the liquor is afterwards 
poured off. A small glass of citron-juice is added for every catty (or one 
pound five ounces) of turmeric powder, and about five pounds of powder 
is required to dye two pounds and a half of silk. Some dyers prefer the 
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2 THE YELLOW DYE STUFFS OF CHINA AND INDIA. 

use of vinegar to citron-juice, whilst others use no acid at all. Iloang-ten 
is sometimes used, in combination with the Kiang-Jioang, to render the 
colour more permanent. 

HoANG-TEN is the root or stem of a plant which is said to re- 
semble the Indian reed. As sold to the dyers, it consists of small twisted 
vine-like pieces of from a third to half an inch in diameter, of a bitter 
taste, and with a thin, shrivelled, reddish -brown bark. Inwardly it is of a 
fine yellow colour. 

Don J. de Azaola, of Manilla, thought that this substance might be the 
root of a shrub, known to botanists as Menuperrmtm Cocculiis, L. But M. 
Kondot is more inclined to believe it the stems of Fihraurea tinctoria, Lour. 
The description of that plant by Loureiro accords very well with the 
substance used in China. He also states that the stems of that plant yield 
by boiling a yellow colour, which, though not very brilliant, is fast. In 
the Account of China this plant is also referred to as yielding a yellow dye 
stuff. Loureiro affirms that the Chinese name of this substance is iien-sien- 
tan, whilst that of the Cochin Chinese is cay-vang-dang. The Chinese 
characters, which are rendered Hoang-ten, are pronounced in Cochin 
Chinese vang-dang. Hence, there is every probability that the Hoang-ten of 
the Chinese is the produce of Fihraurea tinctoria. 

For dyeing, this substance is either used by itself, or in combination with 
turmeric powder, for the purpose of fixing the colour of the latter. The 
Hoang-ten is left to macerate in cold water for three or four days. The 
cloth is then dipped, without the use of any mordant. Hitherto, we are 
not aware that this substance has been introduced into Europe. 

HoANG-PE-Pi is the bark of a tree, called hoang-pe-mou {Pterocarpus 
flavusy Lour.), a kind of yellow Sanders-wood, or an allied tree, 
which is found in the province of Sse-tchouen. This bark is in use 
by the Canton dyers, costs about twopence per pound. It is left 
to macerate in water for three or four days, is used cold, without any 
mordant, and it produces a colour of a reddish yellow. This dye stuff is also 
alluded to by Loureiro and Father Collas. The next substance is sometimes 
used as a substitute, but is less esteemed. 

SiAO-PE is a kind of Barberry bark, the produce of Berheris Thunbergii, 
which is used in Canton for dyeing yellow, and probably resembles 
the Barberry bark of our own country in its tinctorial properties. 
It is not greatly esteemed in China. 

Ti-HOANG is another yellow dye stuff, which is obtained from the 
root of a plant, named by Dr. Hoffman Rhamnesia sinensis.* The leaves 
are large, rough, and thick ; the flowers are striped in red and violet ; 
the seeds are grey, and are contained in a capsule ; " the root is as yellow 
as that of a carrot." This plant grows almost everywhere in China, and 
its use for dyeing purposes is nearly universal. We cannot at present 



* "With a genus of this name we confess ourselves unacquainted. It is probably a 
typographical error. — Editor. 
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affirm whether it is used both for silk and cotton, or principally for the 
latter. The roots, which are held in greatest esteem, come from the 
province of Honan. 

HoAi-HOA. — ^The flowers of this tree are largely used in China. It is 
known to botanists as the Sophora Japonica^ Linn., and was first introduced 
to the notice of Europeans, as a dye stuff, in 1S4G. Samples were procured 
and subjected to examination by Dr. Ilcnon, of Lyons, who was the first 
to discover that this yellow dye stuff consisted of the undeveloped flower 
buds of the tree we have named. In 1851 Dr. Th. !Martius received this 
substance from Hamburg, under the name of Wai-fa, by whom it was also 
examined. This tree is said to be abundant both in the north and south of 
China. It is cultivated between twenty-three and forty degrees north 
latitude ; but chiefly in the province of Fokien, and in the northerly 
provinces of Honan and Shantung. Father Cibot states, '^ The flowers are 
generally employed ; it is grown everywhere without care, and yields a 
very fine yellow. When on the point of blowing, they are gathered, 
separated firom the calyx, and dried in the rays of a hot sun ; or, still better, 
in"an iron pan, when they are turned, as if they were to be roasted. They arc 
then moistened with the juice of other flowers, piled in a heap, and strewed 
with salt. When thoroughly manipulated, they arc formed into balls, and 
set to dry in a northern aspect. Some people, instead of salt, use lime, or 
content themselves with sprinkling it over their flowers, after reducing it 
to a fine powder.'' According to Messrs. Fortune and Hoffmann, the flower 
furnishes a yellow dye. Dr. Lindley says the seed vessel affords a yellow 
or orange. Dr. Th. Martins remarks that the mixture of flower-buds 
and firagments of stems described by him are used to dye a fine yellow 
the silken stufls intended for the vestments of the Mandarins. 

The mixture alluded to by Dr. Th. !Martius consist of dried flower-buds, 
with about an equal proportion of little stalks and sticks. The buds are 
mostly very young, one-eighth to one-fourth of an inch long, oval, and 
pointed at the peduncular extremity ; they arc of a dark greyish green, 
and almost devoid of taste, imparting to water a fine yellow colour. In 
1853 Professor Stein, of Dresden, experimented on this dye stuff. A dyer, 
in Canton, thus describes his process of using Jioai-hoa : '* Take boiling 
water, put in the hoai-hoa, and leave it for some time. After a while the 
colour and the odour are both developed. Four off; the sediment is of 
no use. Take this water ; add cold water to reduce its temperature ; add 
lime water, and dip the cloth in the bath thus prepared. Let the cloth be 
well shaken, and then rinsed in pure water. After being rinsed, the cloth 
will be found dyed a fair yellow. A little alum is required to complete the 
process. Put the cloth, first of all, in some alum water, for twenty -four 
hours ; then dip, and the process is complete. 

The reporters on this dye, to the Agricultural Society of Lyons, state 
that " the yellow colour is very analogous to that of woad, but it is not so 
well suited to produce light yellows, as straw coloured, &c., which are poor, 
and disagreeable to the eye. In orange yellows, as the gold button, this 
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objection becomes an advantage ; and tbe ricb full colour possesses a degree 
of solidity superior to that obtained from a mixture of woad and annottOi 
Alkalis redden the tint. Acids bleach. The bichromate of potash instantly 
reddens the solution, as well as dyed silk, giving them a light mahogany 
tint." 

The Board of Trade submitted this substance for examination to Mr. 
John Mercer, an account of the result being contained in the first report 
of the Department of Science and Art. This gentleman states that the 
pure yellow colouring matter greatly resembles that of the Persian berries. 
The Hoai-hoa or Wai-fa has not yet been imported into Britain for 
commercial purposes. A specimen, received from Dr. Martius, may 
be found in the museum of the Pharmaceutical Society, Bloomsbury- 
square ; and, we doubt not, it would prove advantageous for a small quantity 
to be obtained from China as an experiment. 
HoANG-TCHi. — This dye stuff consists of the fruits of a species of 
Gardenia — most probably Gardenia grandijiora, Lour., 
and is, with the next article, extensively uSed as a dye 
stuff in China. These, or similar fruits of the Gardema* 
were shown in the Great Exhibition of 1851, and 
they have since been imported into Germany and 
Holland under the name of " wongshy." During the 
past year a quantity arrived in London imder the 
name of Gardine ; but, hitherto, they have not met 
with a purchaser. The capsules are from one and a half 
to two inches long, and half an inch broad, oblong 
ovate, furnished with the dried six-lobed calyx 
HOANG-TCHI (nat. size), at one end, and tapering to a point at the 
other. The surface has from six to eight longitudinal ribs. The 
shell is hard and brittle, with an odour like honey and safiron. 
The interior appears suffused with a yellow colouring matter. 
Externally they are of a red-brown colour. They yield to water a yellow 
colour, to alcohol a fiery reddish yellow, and to ether a brownish yellow 
colour. The extract dyes wool of a beautiful orange, without mordant. 
Silk, without mordant, becomes of a fiery yellow like gold. Cotton is best 
dyed in it with the tin mordant. The colours resist the influence of soap. 
Professor Stein states that, by previously using lime water as a mordant, 
and soaking in the boiling liquid, a beautiful yellow colour is obtained. 
By the addition of potashes the colour may be modified. Acid baths change 
these colours to Aurora red. This yellow dye is highly valued in China, 
the brilliancy and fastness of it being greatly extolled at Canton and Ningpo. 
It is affirmed to be employed at Pekin for the yellow dresses of the Emperor 
and his family. To grass cloths and cotton, which are to be dyed scarlet, 
&c., with safflower, it increases the intensity and fastness of the colour. 
This scarlet, which is tolerably fast when exposed to the air and the sun, is 
said to equal that of cochineal, and to be obtained without mordant. 
Bancroft was surprised to find that it resisted the most powerful acid much 
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more effectually than some colours considered more durable. Concentrated 
sulphuric acid hardly affects it; strong chlorhydric add changes it to 
orange, azotic acid to yellow. This colouring matter has recently been the 
subject of experiment by M. Von Orth and Professor Rochleder. 

Tc?HAN-TSi. — ^These are also the fruits of a species of Gardenia 
(Gardenia Jlorida), They are ovoid, and not so large as the preceding. 
This kind comes chiefly from Ningpo and Shanghae, and is more esteemed 
than the other, which is plentiful about Canton. 

KwA-wi. — ^A third kind, probably the fruits of Gardenia radicans, appears 
to be in use for a similar purpose in Japan, and perhaps in some parts of the 
Chinese empire. The fruit of this species is smaller, and nearly round. There 
is still some uncertainty as to whether the botanical species are correctly 
assigned to these local names. The colouring matter obtained by Professor 
Rochleder from the fruits he calls Crocine. In its decomposition by 
muriatic or sulphuric acid, a body is obtained, to which he gives the name 
of Crocetine, This is a true dye stuff. Tissues, mordanted with tin salt, are 
dyed dingy greenish yellow by it ; but when treated with water containing 
ammonia, acquire a brilliant golden yellow colour, which resists exposure 
to light and air. More minute particulars of these results may be found 
translated in the Pharmaceutical Journal, Vol. XVII., p. 626. 

The Yellow Dyes of Indla.. 

Those now to be enumerated must not be considered as a complete 
list of the yellow dye stuffs of India, but only such as are of primary 
importance, and best known. 

Capilla-rung. — ^The pubescence covering the capsules of a large tree 
(Jtottlera tincioria), is collected for sale in Mysore, where it is used for 
dyeing silk of an orange colour. The tree is widely spread over the Madras 
Presidency, and large supplies might easily be obtained. The colouring 
matter does not require a mordant, all that is necessary being to mix it with 
water containing about half its weight of carbonate of soda. " On silk the 
colour is a rich flame or orange tint of great beauty and extreme stability." 
The material, as supplied, contains between seventy and eighty per cent, of 
colouring matter. Professor Anderson, of Glasgow, examined and reported 
on this dye in 1855.* To dye orange, the following method is adopted at 
Madras : " Make a mixture of Fuller's earth and Cupla powder (Capilla 
rung) ; add a small quantity of alum, and boil the silk (which has been 
previously bleached and dyed red) for two hours ; when cold, squeeze and 
dry, an orange colour will be produced." 

The Capilla rung may be obtained in London, it being used medicinally 
under the name of Kamala, under which name it is fully described by 
Daniel Hanbury, Esq., in the Pharmaceutical Journal, with especial refer- 
ence to its medicinal properties. * " Kamala, as found in the Indian bazaars, 

• " Edinburgh Philosophical Journal," April, 1856. 

t Messrs. Brown & Co., Chemists, of Liverpool-street, City, have, w# understand, a 
large quantity of this drug in stock in the docks. — Editor. 
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has the aspect of a hrick-red powder, possessing, fh>m its at 
peculiar mohilc character which we notice in Lycopodium and Lq 
also agrees with Lycopodium in the difficulty with which it ia i 
water, and in the manner in which it ignites when thrown into 1 
the flame of a candle. Examined with a lens, or still better with j 
pound microscope, it is seen to consist of garnet red, aami-tra 
roundish granules, more or less mixed with minute stellate hairs, 
remains of stalks, leaves, &c. The latter substances are easily remij 
careful sifling, the drug thereby acquiring a brighter red colour i 
uniform appearance.'* 

Kamala is insoluble in cold water, and nearly so in boilmg water 
soluble in a solution of an alkaline carbonate, and still more bo in i 
caustic alkali, a deep red solution being hi either case produced. 
Anderson found the chemical composition to be as follows : — 

Resinous colouring matters 78^X9 

Albummous matters 7'34 

Cellulose, &c 7'14 

Water 349 

Ash 3-M 

Volatile oil trace 

Volatile colouring matter ? 



100-00 



*^ Kamala is used throughout India as a dye for silk, its colour bei 
extracted by boiling it in a solution of carbonate of soda. The root of i 
tree is said to be also used in dyeing." The best Kamala in tbe Madx 
market comes from the Jivadi hills, between South Arcot and SaJem. 

PrrLi Ciii'CKAY.— -The bark of the Pupli root is used in Mysore aik^ 
elsewhere, as yielding an orange dye. It is treated with alum, Myrabolane 
&c. It i's produced by a Rhamnaceous plant, (^Vcntilago Maderaspatand) 
many of which furnish a yellow dye. This dye stuff is in very common 
use in India, and we think it deserves a trial at home. Hitherto it has 
never been imported. The roots arc collected by the Yanadis, a rude tribe 
who live in the jungles of the Nellore district, and subsist by collecting 
honey, wax, drugs, dyes, and other natural products. The Pupli is seldom 
used alone, but generally as an ai\junct, with chay root, to produce a rich 
chocolate colour, or, if with galls, a black. 

AsxATTO. — ^This material is also used in Lidia for dyeing orange. The 
method adopted at ^ladras is thus described : " Tie a quantity of Annatto 
seeds in a piece of cloth, soak it ip f^ twelve hours^ ^"^^ItaP^ **W J 

colouring matter out in a basin of d cocoa-n\. 

juice, and alum powder ; steep the •« for fou^ 

then boil it for half-aii-hour ; squt Then a c 

colour wUl be produced." This n aively 
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men in the Northern Circars for giving the reddish tinge to the dholees, or 
men's waist cloth, worn hy all classes of the population. The orange- coloured 
garments of Jangams, Fakirs, Byragis, and other religious mendicants, are 
dyed with this suhstance. 

Aliakoo, or Casan alay, — A small tree, common in the jungles of the 
Carnatic, Memecylon tinctorium, the wood of which is used for firewood, 
and the leaves hrought into the markets in large quantities for dyeing pur- 
poses. A cold infusion of the leaves yield a yellow dye. Crimson dye 
is also said to be obtained from them. Specimens of these leaves may be 
seen in the museum of the East India House. It was exhibited, under 
different names, from various parts of India, at the Industrial Exhibitions 
of Madras. The flowers are also reputed to be used for the same purpose. 
They are obtained from Nellore, Tanjore, Salem, and Pondicherry. Those 
obtained from Salem are considered the best. This dye stuff is very cheap, 
but by itself the colour is evanescent. 

Kadookai {Terminalia Chehuld), Tttanikai {Terminalia Belericd), 
(Terminalia ciirind), — ^These three kinds of Myrabolans, yield, with 
alum, a good durable yellow, and with salts of iron a black colour. 
They are a very common dye stuff in India, and have been so from time 
immemorial. It is not long since they were introduced into Great 
Britain for tanning purposes, and now a large quantity are annually im- 
ported. The flowers of the first species are used as a dye in Travancore. 
This is the ordinary myrabolan of commerce. The second kind are gene- 
rally sold under the name of Bastard myrabolans, or Bedda nuts. The last 
we have not met with in commerce. The fruits of other species of 
Terminalia have been spoken of as being used for dyeing in some parts 
of India ; but our information concerning them is too uncertain for present 
publication. 

Turmeric. — ^The powder of the rhizome of this plant {Curcuma longa) 
is used in India for dyeing. At Madras the following processes are said 
to be adopted : "Mix turmeric powder in water, soak the bleached yarn in 
this mixture, and dry ; soak the yam again in Coosumba (safflower) mixture, 
and an orange colour will be produced." For yeUow : " The turmeric 
powder is mixed with water, the yam soaked therein for twenty -four hours; 
it is squeezed and dried. This operation is repeated for four successive 
days ; then the yam is soaked again in a solution of turmeric powder, with 
alum, morning and evening ; the yam is squeezed and dried, when a bright 
yellow colour is produced." To produce a straw colour : " Soak the yam 
in a solution of turmeric powder and water four or five times ; squeeze 
and steep the yam again in a solution of lime juice and fresh water |for 
about an hour. Squeeze it weU, and, when dry, a straw colour will be 
produced.'' 



Tills YELLOW JiYE STUFFS OF CHINA ANI> INI^IA. 



Calysaccion bn^t/dium. 



SuRiNGEE.— The flower buds of Calysaccim hngifoUum are collected for I 
djeiiig silk. The tree is plentifal in the Parell and Worlee Hills, Bombay, 
Kenneiy jmigleg, on the Ghauts, and throughout the Concans. The male 
tree is called Wmmhj^ the fenmle Poonag. Both are also known by the 
names of Suruigee and Gordeoondy. Theee flower buds are of a clove 

; brown colour, and not Wger than those of the dove, which they 
somewhat reaemble, except that the large fleshy calyx of the 
latter is replaced by a slender flower-stem or pedtincla, Ur* 
C leghorn states that *' the flow era are yellomsh and deeiduous, J 
very fragrant, and produced in clusters below the leaves* I ' 
have seen the fallen flowers collected and sold m tlie bazaars, for 
the sake of their fragrance, under the name of Soohgee^hoo,^^ 
This corresponds with the Malabar name Surgiha of Koxburgh^ I 
and the Suriga of Buchanan. In 1850 a parcel of these flower buds were 
imported into Loudon under the name of Nag-kassar. About twelve months 
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since I met with them on sale at an herbalists on Tower-hill ; but their 
owner found them a dead stock, as he knew nothing either of their pro- 
perties or uses, and I was the only one who had purchased any for the 
sake of experiment. 

Tisso FiX)WERS. — ^The flowers of Butea frondosa^ and probably under the 
same name, those of Butea superha, are used as a yellow dye in India. 
They were, on one occasion, imported into Liverpool, under the name of 
Kessaree flowers, but are not an article of European commerce. With alum 
they give a yellow dye, which, with the addition of a little soda, turns to 
orange. 

Malapoo Flowebs. — Small dried flowers under this name are obtained 
from Salem. They are the produce of Cedrela Toona^ and yield a yellow 
dye, with alum. This dye is only in use locally, but appears to be worthy 
of further attention. 

AvARAi-PU. — ^The yellow flowers of Cassia auriculata are used in some 
parts of India as a dye stufi: The process adopted has not been 
described. 

HuBsiNGHAR. — The flowers of Nyctanthes arbor-tristis are used in India 
for dyeing yellow or orange. This plant scents the gardens with its delici- 
ous perfume, only during the night. In the morning the ground is covered 
with its short-lived flowers. These are collected, strung on threads, and 
worn entwined in the hair of the women. 

Jack wood. — ^In the Island of Ceylon the duramen of the wood of the 
Jack {Artocarpus integrifolia) is used to dye the robes of the Buddhist 
priests yellow. 

WoNiwoL, or BangweUgetta, — The dried leaves and roots of Menispermum 
/enestratuniy Gsertn., are in common use by the Cinghalese for dyeing 
yellow. They are known locally in India by the name of" tree turmeric," 
and produce a useful colour. Only on the Western Coast do they 
appear to be in use for dyeing, except in the Island of Ceylon. 

TiAKLOU. — A yellow dye is obtained in the Neilgherries from Berberis 
Asiatica. As long since as 1838, Mr. E. Solly called attention to the 
Berberry barks of India as sources of a yellow dye stufl^. In a paper read 
before tiie Asiatic Society, he described the various species of Berberry, 
which grow in India, mentioning many of their localities, and stated that, 
from experiments made by him on specimens of Berberry root, received 
from Ceylon, he was convinced that the Asiatic root would prove an 
article of considerable value to dyers. He described the colour as being 
disseminated throughout the whole of the wood, bark, and roots ; and 
suggested that experiments should be made on the relative quantity and 
coloar in each of those parts respectively. Mr. Solly suggested that, as the 
root does not contain more than seventeen per cent, of useful colour, it 
might prove more convenient to import the watery extract, instead of the 
whole root or stem, which plan would diminish the cost of the dye. The 
extract is well known to the natives of India, and is the horzis or rusot of 
their medical writers, and might, doubtless, be easily prepared in large 
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quantities. The bark of Euonymus tingens is used in some parts of Indift 
in dyeing, on account of the yellow colouring matter which it affords. 

XJkkulbeer. — The bark and woody portions of the root of Daiisea 
cannablna have long been known and used as a yellow dye in Cashmere. 
A specimen was exhibited from that locality at the Great Exhibition of 
1851. It is said to be in great esteem for dyeing silks. Dr. Royle also 
referred to it in his report on the Paris Exhibition. One of the colours 
most admired by some artists at that exhibition was a kind of lemon 
yellow, as seen in some silk scarves from the Punjab. It is more than 
probable that this colour was produced by Ukkulbeer, as Dr. Stenhoose 
discovered Datisdne in its analysis. 

Two kinds of leaves are exhibited in the East India House Museum under 
the names of Dhon and Usburg, which are used in India for dyeing 
purposes. 

It is our intention to supplement this paper on a future occasion by an 
enumeration of the chief blue and red dye stuffs of China and India. 



THE TRADE IN QUICKSILVER. 

This metal, differing from all others, in being semi-fluid, until subjected 
to an intense degree of cold — 39*^ — when it becomes solid, is extensively 
employed in the amalgamation of the noble metals; in water-gilding, 
the making of vermillion ; silvering mirrors, the backs of looking-glasses, 
for barometers, thermometers, and in medicine. Quicksilver is a substance of 
paramount value to science. Mercury dissolves all the metals except iron, 
forming amalgams with them. The nitrate of mercury is employed for 
the secretage of rabbit and hare -skins ; that is, for communicating to the fur 
of these and other quadrupeds the faculty of felting which they do not 
naturally possess. 

Quicksilver was formerly imported into this country in sheep-skins, from 
which the wool had been removed — of several thicknesses. It has some- 
times come from China in the joints or intemodes of the bamboo, about 
a foot long, and three inches across, closed with rosin. These ready-made 
bottles, which held about 201bs., were covered with linen cloth, cemented on. 
Of late years it is shipped in wrought-iron bottles. These iron flasks or 
bottles, which weigh about 251bs. each, are made in England. They hold 
about 761bs. of quicksilver. The quicksilver is dipped up with ladles, and 
poured into the bottles through an ordinary tin funnel. The opening or 
neck of the bottle is then stopped with a close fitting screw, put in with a 
vice, so as to make it as tight as possible. 

Owing to the increased consumption of this article in the arts, and to the 
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Stoppage, by injunction, of the great New Almaden Mines, at San Jose, 
about sixty miles from San Francisco, which produced 30,000 iron flasks 
of 76^1bs. each annually, the price of quicksilver has greatly advanced 
throughout the world. Abundant supplies were formerly to be had at 
two shillings the pound, now it is difficult to obtain, and small lots only 
can be had at nearly double the former price. 

There is a large consumption in Califomia, where it is indispensable in 
separating the gold from the pounded quartz rock. The consumption in 
that State is estimated at 3,000 flasks per annum, which is about equal to 
the present production of the Santa Clara Mines, which adjoin the New 
Almaden Mines, and have been vigorously worked for about three years by 
a Baltimore company. This mine is increasing in richness, and it is expected 
will soon be able to double its production. The cinnabar, or ore of mercury, 
is reduced at the Santa Clara Mine in cast-iron retorts, which, experience 
has demonstrated to be better adapted to the purpose than the old-fashioned 
brick furnaces, where a large part of the mercury was lost by absorption 
and evaporation. Until the New Almaden Mines are re-worked, the supply 
of quicksilver must be less than the demand, and higher prices will no 
doubt continue. Some descriptive details of the quicksilver mines of 
Old and New Almaden wiU be found in Vol. XIV. of the Pharmaceutical 
Journal, p. 373. 

The exports of quicksilver from Califomia have amounted to the follow- 
ing number of flasks ; — 



1854 20,963 

1855 29,917 

1856 23,024 



1857 25,400 

1858 24,132 

1859 3,399 



The New Almaden Mine was closed by an injunction issued from the 
United States District Court, at the instance of the Government, in October, 
1858 ; and there is little probability of its being again worked imtil the 
question of title is settled. The Guadaloupe Mine, in the immediate 
neighbourhood of the New Almaden, yielded, in 1858, 1,892 flasks. A new 
mine was also opened in that year, about 130 miles to the south-east of 
San Frandsco ; and it is probable from these two mines enough quicksilver 
will be extracted to supply the wants of the State. 

The following have been the imports and re-exports of quicksilver into 
the United Kingdom for the last fourteen years : — 

Imports, lbs. Exports, lbs. 

1846 1,841,280 1,597,120 

1847 2,542,400 1,518,164 

1848 1,568,000 895,650 

1849 2,682,592 1,252,608 

1850 355,079 1,014,492 

1851 27,370 876,631 
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Imports, lbs. Exports, lbs. 

1852 2,113,186 783,401 

1853 1,868,120 1,107,131 

1854 2,535,860 900,270 

1855 3,217,217 1,606,321 

1856 576,824 1,334,451 

1857 475,093 1,407,400 

1858 320,723 756,802 

1859 3,160,368 2,335,936 

Formerly we used to receive large quantities from Spain ; thus, in 1853, 
l,481,7031bs. came in from Spain, and 2,451,4831bs. in 1854. A good 
deal of quicksilver is shipped to France, Russia, the East Indies, 
and Peru. 



ON THE MANUFACTURE OF DATE SUGAR IN BENGAL. 

BY 8. ir. KOBINSON, OF CALCUTTA. 

Phcenix^ the genus to which the Date Palm belongs, comprises nine known 
species, of which six are indigenous in India, and are distinguished as : 
1, acaulis ; 2, Ouseleyana ; 3, pedunculata ; 4, farinifera / 5, sylvestris or 
dactylifera ; 6, paludosa. Of these. No. 4 produces sago of an inferior 
quality ; and the leaves of all the species furnish materials for mats or 
thatch for houses. The sugar yielding variety. Phoenix sylvestris^ is knovm 
as the wild date of Bengal : Phcenix dactylifera is the name given to the 
true Date Palm of Arabia and Africa ; but as it appears to be undistinguish- 
able from the Bengal variety, except in size and vigour of growth, there 
seems little doubt that any apparent difference is due only to superior 
cultivation and variety of climate or soil ; and it being always a cultivated 
tree in Bengal, the specific name sylvestris may have been originally given, 
owing to its inferiority in size to the African or Arabian tree, with which 
European botanists were more early familiar. 

The Date Palm, when not stunted in its growth by the extraction of its 
juice for sugar, is a very handsome tree, rising in Bengal from thirty to 
forty feet in height, with a dense crown of leaves spreading in a hemi- 
spherical form from its summit. These leaves are from ten to fifteen feet 
long, and composed of numerous leaflets or pinnules about eighteen inches 
long. The trunk is rough, from the adherence of the bases of the falling 
leaves : this serves to distinguish it at a glance from the smooth-trunked 
cocoa-nut palm, which in its leaves only it resembles. Like all of the 
Phcenix genus the trees are dioecious, and the fruit hangs in dense bunches 
from the centre of the crown of the female tree ; it flowers about April or 
May, and the fruit ripens in July or August ; the latter is, however, of a 
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very inferior description in Bengal, and is seldom gathered except for its 
seed, from which the young trees are raised. The fruit, indeed, consists 
more of seed than of pulp, and altogether is only about one-fourth the 
size of the Arabian kind brought annually to Calcutta for sale, and, when 
fresh imported, a rich and favourite fruit there. This inferiority of the 
Bengal fruit may no doubt be attributed to the entire neglect of its im- 
provement there from time immemorial, and, perhaps, in some measure, to 
the practice of tapping the trees for their sap, so universally followed in 
the districts around Calcutta, its principal range of growth. 

The Date tree is met with in almost every part of Bengal Proper, but it 
flourishes most congenially, and is found plentifully only in the alluvial 
soils which cover its south-eastern portion, excepting only such tracts as 
suffer entire submersion annually from the overflow of their rivers, as is 
common in portions of the Dacca, Mymunsing, and Sunderbund districts. 
The extent of country best suited for its growth, and over which it is found 
most plentifully as above indicated, may therefore be taken as within an 
area stretching east and west about 200 miles, and north and south about 
100 miles, and comprehending by a rough estimate about 9,000 square miles 
— ^within an irregular triangular space. 

The practice of extracting its juice, however, for the production of sugar, 
extends at present over a much smaller area, probably not more than two- 
thirds of the above described space ; and if we consider further, how small 
a portion of these favourite date districts even are as yet occupied by date 
tree cultivation, the room for its future extension, even if confined to these 
tracts alone, appears a wide one indeed. If we trace an irregular 
parallelogram, stretching eastward from Kishengunge, in the Nuddea 
district, to Backergunge, and from Mahduppore, in Furreedpore district 
southward to the borders of the Sunderbunds, we shall find a space of 
about 100 miles long, by 80 broad, and comprehending the district of 
Jessore, with portions of Furreedpore, Nuddea, and Burrisaul, to which the 
product of Date sugar is mainly confined, although the goor— or the first 
raw produce made by boiling down the juice — ^is found commonly manu- 
factured for native consumption on the spot, in many localities situated 
beyond these assumed limits. 

Throughout the present Date tract, the quantity and quality of the sugar 
produced vary considerably. The high and dry lands of parts of 
Eishnaghur and Pubna yield a strong well-crystallised product, though less 
in quantity than from trees of the Jessore and Sunderbunds soils; in which, 
with a more rapid growth of the tree, a greater flow of sap, and a less rich, 
though still good and grainy sugar, is produced. The cultivation in 
these districts is accompanied by a great advantage, in the cheap and 
abundant supply of fuel for boiling the juice and refining the sugar ; and 
there is probably no part of Bengal where the cultivation may be extended, 
with more profit than in the more elevated lands of the Sunderbund 
grants. 

The young plants are raised from seed sown during thft toxv^.^ ^w^l ^^ 
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ready for planting; out in the following April or May, after the first showen 
oi' the season have moistened tlie ground sufficiently. Before the date 
sugars liccamc important as a staple for export, and the cultivation extended, 
the trees were seldom seen planted elsewhere than along the hedge-rows or 
houndarics of the tields, or on other spots where they did not interfere with 
the growth of cereals or other field crops. Gradually as date produce 
hccame more valuable, systematic plantations appeared, and fields were set 
with trees ten and fifteen feet apart, but without much regard to order or 
regularity of distance. After planting, no manuring or further expense was 
incurred, except, perhaps, in supplying fresh plants in place of those 
destroyed by cattle. 

The spaces between the trees are generally occupied by oil-seed or other 
dry weather crops, and thus the cost of a native plantation is reduced, 
whilst the trees benefit by the ploughing, which loosens the earth, and the 
ground is kept free from weeds. 

At the expiry of the fifth year from the planting of the yonng tree in 
the field, it is ready to be tapped for its juice. This is the average time 
allowed, though it may be varied a year sooner or later by the difference 
of soil and climate. The first year a young tree is tapped, it is reckoned 
to yield only half the usual quantity of juice produced by a ftdl-grown 
tree ; for the second year of tapping it is reckoned to yield three-fourths of 
full average quantity ; and it is not till the third year of bearing that it is 
considered as in full yield. 

The process of tapping and extracting the juice commences about the 
first of November. Some days previously the lower leaves of the crown 
are stripped off all round, and a few extra leaves from the side of the tree 
intended to be tapped. On the part thus denuded a triangular incision is 
made with a knife about an inch deep, so as to penetrate through the cortex, 
and divide the sap vessels ; each side of the triangle measuring about six 
inches, with one point downwards, in which is inserted a piece of grooved 
bamboo, along which the sap trickles, and from thence drops into an 
earthen pot suspended underneath it by a string. The pots are suspended 
in the evening, and removed very early the following morning, ere the sun 
has sufficient power to warm the juice, which would cause it immediately to 
ferment, and destroy its quality of crystallising into sugar. 

A plantation is always divided by the cultivator into seven equal sections, 
and one such section is cut afresh daily. The cutting is made in the after- 
noon, and the pot suspended as above mentioned. Next morning the pot 
is found to contain, from a full grown tree, ten seers of juice, the second 
morning four seers, and the third morning two seers of juice ; the quantity 
exuding afterwards is so small, that no pot is suspended for the next four 
days. On the evening of the seventh day it again comes to the turn of 
this section of trees to be cut, which is effected by a thin slice being pared 
from the triangular face, which, by again dividing the sap vessels, causes the 
juice to fiow afresh as at first. Each section is thus cut in succession, and 
the process is repeated throughout the goor season, which usually ter- 
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minates about the 15th February, after which the heat of the weather 
causes the juice to ferment so rapidly, that it is no more conyertible into 
sugar, and consequently not worth the labour of extraction and evapora- 
tion of its water, as molasses only would be the product. Juice produced 
during the day-time of the cold season is of similar quality, and for the 
same reason is allowed to run to waste. 

Daily at sunrise, throughout the goor season, the industrious ryot may 
be seen climbing his trees, and collecting at a convenient spot beneath them 
the earthen pots containing the juice yielded during the past night. Under 
a rude shed, covered with the leaves of the date tree itself, and erected 
under the shade of the plantation, is prepared the boiling apparatus to serve 
for the goor season. It consists of a hole of about three feet in diameter 
sunk about two feet in the ground, over which are supported by mud 
arches, four thin earthen pans of a semi-globular shape, and eighteen 
inches in diameter ; the hole itself is the furnace, and has two appertures 
on opposite sides for feeding in the fuel, and for escape of the smoke. The 
fire is lit as soon as the juice is collected, and poured into the four pans, 
which are kept constantly supplied with fresh juice as the water evaporates, 
until the whole produce of the morning is boiled down to the required 
density. As the contents of each pan become sufficiently boiled, they are 
ladled out into other earthen pots or jars, of various sizes, from five to 
twenty seers of contents, according to local custom, and in these the boiled 
extract cools, crystallises into a hard compound of granulated sugar and 
molasses, and is brought to market for sale as goor. 

The subsequent processes by which the goor is deprived more or less of 
its molasses and impurities, and the drier and more merchantable kinds of 
sugar are prepared for market, will now be briefly described. These pro- 
cesses are always conducted by a distinct class of operators, who purchase 
the goor from the cultivators, and bring it to various stages of purity and 
dr3mess under difierent denominations. 

1st. Ehaur is made by filUng the goor into coarse sacks or gunny bags, 
and pressing them between bamboos lashed together, or beneath heavy 
weights, until thirty or forty per cent, of the entire weight is forced out in 
the shape of molasses. The residue is then mixed, packed in clean bags, 
and is ready for sale. 

2nd. Fine Khaur or Nimphool is made by repeating the above process 
for making khaur ; the only difierence being that the khaur is sprinkled and 
mixed with water before subjecting it to the second packing and pressure. 
This causes a further portion of the molasses to be washed and separated 
from the mass, and the product is lighter coloured and finer than the khaur, 
and about fifty per cent, only of the original weight of goor remains. A 
third application of the same process is sometimes resorted to, which carries 
away another five per cent, of the original weight, and leaves a residue 
still drier and lighter coloured than the ordinary nimphool. 

In all nimphool and khaur sugars, however, a certain portion of water or 
moisture remains, it being never subjected to any sun-drying or other i^ro- 
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cess for evaporating the water, and this renders it liable to deliquesce and 
sweating through the bags in which it is usuallj packed. This is specially 
the ca^e in damp weather, and loss of colour and acidity follow in a few 
T eeks. 

3rd. Dullooah, or Doloo, is made by filling the ghoor into round baskets 
or conical earthen vessels, holding two to three maunds each. The baskets 
being of an open fabric, and the cones made with a hole at the apex, the 
molasses drains from the goor into a vessel placed beneath, the process 
being encouraged by a stratum of three or four inches thick of a wet grass 
or aquatic weed called " seala*' placed on the surface of the goor. The 
moisture from this attenuates the molasses in the goor, and assists the 
draming. As soon as the weed is dry it is removed, and the upper stratum 
of the goor, now deprived of its molasses, is scraped off with a knife to the 
depth of two or three inches ; and a fresh top of ^^ seala *' or wet weed is 
applied. When dry, a further portion of sugar is cut off as before, and this 
is repeated until the basket or cone is emptied. The sugar, as scraped off, 
is exposed in the sun on mats to dry, and is then mixed and packed for 
sale ; and is, when well made, a dry, light, sand-coloured dullooah. 
Thirty to forty per cent, of produce, varying with the quality of the 
goor, is made in this way from a given quantity of the latter. The resulting 
molasses having by the operation of the weed a small portion of the sugar- 
crystal melted with it, is subjected to a boiling to evaporate the water, and 
an inferior, weak grained, and dark-coloured goor is the result. This is 
agdn subjected to the weed draining as before, and a frirther portion of ten 
to fifteen per cent, weight of the original goor is obtained. Dullooahs, if 
well dried before being packed, may be kept without deteriorating for 
several months if the weather be dry ; but they always imbibe moisture, 
and sustain consequent injury from the damp air of the rainy season in 
Bengal. 

4th. Pucka Cheenee, or Gurpatta, is the native refined sugar, made by 
subjecting khaur to a process somewhat resembling that of the English 
refiner. The khaur is melted in water to the consistency of thin syrup, 
which is then placed over a fire in an earthen pan, and brought to boiling 
point, the defecation being assisted by potash temper and sprinkling in of 
cold water. After scumming, it is filtered through a cotton cloth, and the 
clarified syrup is then boiled briskly until the water is evaporated to such 
a degree as to allow the sugar to form a hard crystal as it cools. It is then 
poured into an earthen cone, and, when cold, the plug is withdrawn, and 
the syrup allowed to drain from it, assisted, as in the dullooah process, by 
the application of the damp weed or seala. As it becomes whitened by the 
latter, it is scraped off, sun-dried, and packed for sale. The syrup, as it 
collects from the cones, is boiled up with fresh goor, and produces, by the 
same process, an inferior or second quality of gurpatta, and the syrups of 
the latter are once more boiled alone, and produce a still inferior weak and 
reddish sugar called by the manufacturers *' jerunnee,'' which is literally 
'^ lasts." Gurpatta, if well made, and pure fr#bi mixture with other kinds, 
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M of a bright and clean aspect, fine and dry; and, if protected from the 
weather, will keep without injury throughout the rainy season. The ordi- 
nary yield of gurpatta from good goor is reckoned as follows : three maunds 
of good goor yield of— 



First or white gurpatta 
Inferior or mixed ditto.. 
Syrups or jerunnee 
Molasses 



mds. 


srs. 


. 


20 


. 


10 


. 


10 


. 1 


28 


. 


12 



Total, Maunds 



3 



5th. Doharah is a quality superior to gurpatta, being a good white, dry, 
and well crystallised sugar. The process is similar to that of the gurpatta ; 
but the material used being duUooa instead of khaur, a purer sugar is 
ohtained, which much resembles the crushed refined sugar of the European 
refiner. 



THE SPONGE FISHERY OF THE OTTOMAN ARCHIPELAGO. 



The principal article of export from the Ottoman Archipelago is sponge. 
Within the last few years the number of boats employed in the fishery has 
iacreased a third, while the number of men has nearly doubled. Average 
number of boats employed by each island in the sponge fishery : — 



Islands. Formerly. 

Calymnos 120 ... 

Symi 120 ... 

Halki 60 ... 

Castel Rosso 40 ... 

Leros 30 ... 

Stampalia 10 ... 

Telos — ... 

Cassos — ... 



In 1858. 
.. 254 
.. 190 
.. 65 
.. 40 
.. 30 
.. 12 
7 



Total. 



380 



600 



As there are seven men to each boat, the number of men employed now is 
4,200, against 2,960 formerly. Of the 600 boats employed in 1858, 70 fished 
on the coasts of Rhodes, 150 on the coasts of Candia, 180 on the coasts 
of Syria, and 200 on the coasts of Barbary. 

The island of Calymnos is the chief of the sponge fishing \s\axida ycv\X\^ 

C 
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Ottoman Archipelago. Tbe sponge fishing grounds are on the coast of 
Candia, Syria, and Barbary. The average depth at which sponges are 
found is thirty fathoms ; those of an inferior quality are found at lesser 
depths. The sponge fishing boats in the island of Calymnos amount to 
260, employing 1,600 men and boys. These boats, called scafi, are on an 
average six tons each, carrying from six to seven, and sometimes eight men, 
of whom two are rowers. 

The proceeds of the sponge are divided into shares, the divers receiving 
a whole share, and the rowers two-thirds of a share. The diver, who goes 
head- foremost into the water, takes with him a triangular- shaped stone, to 
which a strong line is tied to a hole in one of its corners, to assist him in his 
descent, and to direct him, like a rudder, to any particular spot. 

On reaching the bottom, he tears off a number of sponges from the rock, 
gives a pull at the line, when he and the sponges in his arms, are drawn 
up by the rowers. A good diver will make from eight to ten dives 
during the day. 

The sponge is covered with a thin, tough, black cuticle, inside of which 
there is a white liquid like milk, and of the same consistence. The sponge 
in this state presents a very different appearance to what it does when freed 
from these extraneous substances. The annual value of the sponges taken 
by the Calymniotes amounts to about £25,000. The finest are sent to 
Great Britain, the common and coarser to France, Austria, and 
Constantinople. 

There are nineteen boats, employing 120 divers, engaged in the fishery 
from Castel Kosso. But tbe sponge fishery there is declining, as the 
natives find it more profitable to engage themselves as seamen in the 
regular trading vessels. The amount derived from sponges is calculated 
at about £2,500 a year, the half of what it was a few years ago. 

The only article of export from the island of Astropalia is sponge, to 
the value of about £1,500 a year. There are twelve sponge fishing boats, 
with 100 divers. During the months of May to September, only very old 
men, women, and children, are to be fi^und on the island of Symi. All the 
able-bodied part of the male population being at this season at the sponge 
fishery. 190 boats are employed in it, with nearly 1,500 men. The merchants 
of the island usually go themselves to Marseilles, or Trieste, in their own 
vessels, of which they now possess eighteen, of from 100 to 300 tons, to sell 
the sponges fished by their countrymen, to the value of about £15,000 
a year ; bringing back from those places various articles, part of which they 
send to the neighbouring islands. 

The sponge fishing on the coast of Latakia is carried on during three or 
four months, according to the weather. A small fleet of sponge fishing boats, 
of from fifteen to twenty tons, manned each by six or ten hands, including 
the divers, are daily occupied in this severe but successfiil commercial 
pursuit. 
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Sponges exported from the Port of Rhodes : — 





1856. 


1857. 


Quality. 
Fine 


Quantity. 


Value. 


Quantity. 


Value. 


cwts. 

302 
1,100 

333 


£ 
31,872 
25,385 

4,487 


cwts. 

294 

• 1,195 

393 


£ 

51,282 

24,974 

479 


Common 


Coarse 





The sponge fishery on the coasts of Rhodes, which had gradually dimi- 
mshed to a few hoats, was actively resumed in 1858, seventy boats having 
gone there for the purpose, when the Governor-General immediately estab- 
lished a duty of twenty per cent, on all sponges taken on the coast ; but, 
npon the divers threatening to go elsewhere, the duty was commuted for a 
filed sum of £S on each boat. 

A duty of twenty per cent, is levied on all sponges taken on the coasts 
ofCandia; but the divers are gradually leaving that island for the coasts 
of Barbary, where no duty is exacted, although their boats have to be 
carried there in vessels, and brought back in them to their respective 
islands, at a great expense; whereas, they could proceed to Candia in 
their boats themselves. It is not so much of the duty itself that these 
poor people complain, as of its irregular and rapacious manner of 
exaetion. 

The inhabitants of the island of Halki, who are active, hardy, and enter- 
prising, occupy themselves almost entirely in the sponge fishery, which has 
doubled within the last ten years. They send out annually sixty boats to 
it, manned with 450 divers. The export of sponges is calculated to reach 
about .£8,000 annually. They pay an export duty of one per cent. The 
TiHotes (island of Piskopi), who only began a few years ago to fish for 
qwnges, have already four boats for the purpose, with thirty divers. From 
the active, enterprising character of these people, there is no doubt that this 
branch of commerce will increase. 

About 9,000 okes of fine sponges are annually exported to Great 
Britain from the different islands. The sponges are of three qualities ; 
namely, fine, common,* and coarse. In the fine sponges there is but 
one in ten of the first or superior quality ; the rest are of a second or in- 
ferior fine quality. In the common sponges there is one in four of a first 
quality ; the rest are of a second common quality. In the coarse, one-half 
are of a first quality, and the other half of a second coarse quality. Thus 
it will be seen that the fine, common, and coarse kinds of sponges may be 
divided into two qualities each. Formerly the divers used to sell their 
sponges by weight, to increase which they put sand in them, a practice 
which they still continue, though now sold by quantity. 

c 2 
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The following are the market prices, and the values, in round numbers, of 
the sponges sold during five years : — 





PricesperOkeof2ilb. 


Value of each quality 


sold. 


Fine. 


Oomn. 


Coarse. 


Fine. 


Common. 


Coarse. 


Total. 


Piastres 


Piastres 


Piastres 


£ 


£ 


£ 


£ 


1854 


200 


40 


28 


30,000 


20,000 


4,000 


64,000 


1855 


220 


40 • 


40 


33,000 


22,000 


5,000 


60,000 


1856 


300 


60 


35 


35,000 


25,500 


4,500 


65,000 


1857 


300 


65 


35 


51,000 


25,000 


5,000 


81,000 


1858 


1 325 


100 


30 


35,000 


50,000 


5,000 


90,000 



Of the sponges purchased in these islands, about two-thirds of the fine, 
one quarter of the common, and one quarter of the coarse (all of the first 
qualities), are sent to London ; half of the best common quality to France 
(none of the other qualities are imported to that country) ; one-eighth of 
the fine, and one -eighth of the common, and many of the coarse (all second 
quality), to Trieste. The refuse of the fine, common, and coarse sponges 
are sent to Constantinople. Lately, a few good* fine sponges have been 
sent to the United States of America. 

The prices of the fine sponges were firom twenty-five to thirty per cent., 
and those of the common thirty to thirty-five per cent, dearer in 1858 than ia 
former years. This increase was owing to the competition of the many 
European sponge merchants, who had come there latterly, in person, to 
make their purchases.* 2,745 cases and sacks of sponge, valued at 4,105,600 
piastres were shipped from Smyrna in 1857. 

The fisheries of the Gulf of Volo (Thessaly) form a source of local wealth. 
Sponges of the best quality are annually taken to the value of £2,000w 

The following figures from the official returns show the total quantities 
and value of Turkey sponge imported during six years. It is received 
principally through the four channels of France, Greece, Turkey Proper, 
and Austrian Italy, and sometimes from Malta and Egypt. We shall take 
another opportunity to speak of the more common Bahamas and American 
sponge. It may be added that the average computed or ofiicial value is 
no fair criterion of price. There has, however, been a steady advance in 
price of late years. In 1854 the computed or official value was 68. 3d. per 
pound ; in 1858, lis. 3d. ; but the selling price of the best is 21s. per lb. 
Imports of Sponge into the United Eingdonf : — 
Quantity, lbs. Value. £ 
1853 y 205,924 



224,787 70,246 

329,985 140,164 

313,287 172,308 

318,676 164,650 

287,681 157,751 

• Eeport of Mr. CampbeW, BriWaVi CjotvaxA «.\.'B3bko\<^. * 



1854 
1855 
1856 
1857 
ISbS , 



P.L.S. 



^'OTES ON THE PEEMAI^ENT EXHIBITION OF ALGERIAN 
AND OTHEd FEENCH COLONIAL PEODUOTS IN PARIS. 



BY EUGENE BlMMEL, 

The Palace of Industty, built in Paris in 1855, for tlie Great Inter- 
national Exhiliition, has since been appropriated to ciattle showa^ fiower 
ahowsj and various occasional artistical and industrial exhibitions. A yery 
intere^ing collection of French colonial produce is nov? on view la one of 
the galleries^ and is aunouucetl to be a permanent ex:hihitiott. For this 
measure the French Government deaervea to be commended, for by that 
meana the manufacturing conBumer will he made aware of many natural 
riches which he may turn to good account, and the producer abroad will 
be enabled to find a readier market for the reHultH of his labour. 

In the first rank stands, T»a£u rally, Algeria ; and the beautiful and varied 
products of that colony show what resources may be derived from that 
frnitful soil, by proper management and increased colonisation. They com- 
prise breadstufis, cotton, avooI, silk, flax, hemp, textile fibres of various 
sorts, wxKids for building piurposce and for cabinet work, wiuee, oils, fruits, 
tobacco, dye-stuffs, spices and essences, metals, marbles, and many other 
articles of less importance. 

To commence with corn ; the quality exhibited, and the quantity produced, 
bid fair to render Algeria, in a short time, the granary of France, as it was 
once that of the Eomans, The exportation of corn to France, three yeari 
mgo, reached two million hectolitresi and it will probably increase every 
year* Algerian com contains more than an average proportion of gluten, 
which makes it very nutritious, and renders it particularly available 
for the manufacture of Italian pastesi, a great quantity of which is consumed 
in France and the South of Europe. Several manufactories of that article 
have been already estabhshed in Algeria, and one of them, belonging to Mr. 
Lavie, of Constantine, has carried off a large gold medal for the quality of 
ihe pastes exhibited* 

CoUon is a new branch of industry m Algeria, and, if we may judge by the 
fpecimens exliibitcd, will probably become very successful. These samples 
differ much in quality, varying from the commonest to the finest ] but the most 
Hkely to prove remunerative is the Georgian long- staple, of which a very 
fine specimen is exhibited by M, Ferre, of Bt, Denis du 8ig, who obtained a 
large gold medal for it. Xt appears that of that particular sort alone there 
is an annual excess of demand over the quantity usually produced by the 
United Statca of about two milUon kilogrammes. This deficiency In the 
supply cannot but increase every year with the consumption ; whilst the 
production, which has hitherto been confined to Sea Island, cannot be ex- 
tended much beyond its present limits, it will, therefore, vvell repay specu- 
lau>r^ to undertake this cultivation, in a climate so well adapted fur it. The 
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following tabl6 will show the gradual increase in the exports of cotton from 
Algeria to France since 1852 :-^Quantity exported in 



1852 4,303 kilos. 

1853 18,932 „ 

1854 85,710 „ 



1857 93,170 kilos. 

1858 104,357 „ 



In 1852 the cotton fields covered a space of 45 hectares (1 12 acres), 
giving employment to 109 persons, while in 1858 they occupied 2,058 
hectares (6,145 acres), cultivated by 1,095 persons. A great drawback, 
however, has still to be overcome, and that is, the price of production, 
which exceeds at present that of the cotton sent us by America ; but this 
arises, in a great measure, from its being in the hands of small farmers, who 
do not possess sufficient means to work the plantations on a proper scale ; 
and large ca^talists, or powerful companies, embarking into it, would not 
meet with the same difficulty. 

Of wool very fine specimens are shown by several colonists, and princi- 
pally by M. Du Pr^ St. Maur, who possesses an estate of 2,500 hectares, 
cultivated in a manner which might serve as a pattern to others. It was this 
gentleman who first introduced the Merino sheep into Algeria ; and through 
this and the crossings with the Berber, or native breed, some very fine wool 
is produced, principally in the province of Oran. In this class may be ranged 
a beautiful cloth, manufactured from camel hair, by M. Davin, who re- 
ceived a gold medal for it. It is very light and warm, and has almost the 
softness of fur. It appears that this fabric is in great favour among the Arabs, 
who prefer it to any other material. The climate of Algeria is particularly 
well suited to the silk-worm ; it has escaped there the disease which 
created such ravages lately in France and Italy. Some rough silk is 
exhibited, and also some manufactures from it to show the quality, which 
seems good. The production has, however, been hitherto rather limited, 
but is gradually extending. Messrs. Chazel and Keidon, who have 
established a silk mill, worked by steam, on the banks of the Oued-Kniss, 
received a gold medal as an encouragement. A very beautiful vegetable 
silk is also exhibited, which is extracted from the fibres of the Asclepias 
voluhilis. 

Of flax and liemp there is a great variety principally from the province 
of Constantine. Some of the finest specimens have been produced by seeds 
imported from Riga. There is, besides, a vast number of textile fibres, ex- 
tracted from various trees and plants, the principal of which are the dwarf 
palm (C%a7ncBrops^w»ii7w),a most prolific tree, which produces cloth, cordage, 
paper, tow, a sort of vegetable wool, and hair ; the white nettle (JJrtica 
nived), which gives a very fine thread ; the agave, or aloe ; divers sorts of 
Yuccas ; Indian hemp {Cannabis indica), and various other plants, indigenous 
to the soil of Algeria. Paper pulp is also obtained from two plants called 
Diss, and Alfa, which grow wild in great abundance. 

Among the rich collection of tooods exhibited, the most beautiful is, un- 
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doubtedly, the Thuya {Thuja articulata), which is much sought atter by 
Parisian cabinet-makers, on account of its splendid colour and veining. The 
following woods are also deserving of notice : the Barbary fig (Cactus 
Opuntia)^ curiously veined, but rather narrow ; the Cypress (Citpressus 
pyramidaUs), with a close fine grain ; the cedar wood (Pinus Cedrus)^ 
possessing a very sweet odour, different from that of the Virginian, or of 
the Lebanon cedar ; several sorts of Pistachio trees, the finest of which is 
the Pistdchia terehinthtis, the olive tree, the lemon tree, and others 
too long to enumerate. 

A new source of prosperity for the colony is likely to arise from the 
enltlYation of the vine, which is now carried on to a great extent in 
Algeria, covering a space of 4,674 hectares. A large gold medal has been 
awarded to M. Dumas, of Medieh, for his wines ; a gold medal to M. 
Rouire, of Mascara ; and silver and bronze medals to various other vine 
growers in the provinces of Algiers, Constantine, and Oran. 

Olive oil seems likely to become one of the staple productions of Algeria. 
There are already about 60,000 hectares planted with olive trees, which 
there attain much larger dimensions than they do in France ; and the 
value of the exports, which was above three millions of francs three 
years ago, will soon reach a much higher sum. M. Grarro, of Algiers, re- 
ceived a gold medal for some very fine specimens. Algeria produces also 
other vegetable oils, such as almond oil, ground nut oil, &c. 

The fruits exhibited comprise almonds, sweet and bitter, some of them 
very fine ; dates, figs, raisins, lemons, bananas, and caroubes, a sweet but 
rather coarse leguminous fruit, which is excellent food for cattle, and 
which yields good alcohol by distillation. 

Tobacco^ in a manufactured and unmanufactured state, is exhibited by 
difiTerent colonists, the largest and finest collection being that of the 
" Algiers Company of Tobacco Planters," to whom a large gold medal has 
heen deservedly awarded. This industry is quite recent in the colony, for 
ten years ago Algeria did not produce any tobacco ; but the soil is so well 
suited to its growth, that it now exports annually that commodity to 
France to the amount of eight millions oi* francs. The French Govern- 
ment, in order to encourage its cultivation, has engaged to take six 
millions of kilos per annum, as soon as the country can produce it, and the 
Agricultural Society of Algiers has prevailed on the planters to unite 
together to provide the necessary expenses for the erection and manage- 
ment of the establishments required for preparing tobacco, on a large scale, 
for exportation ; so that there is every prospect of Algeria becoming, in a 
short time, one of the principal places of production for that article. 
Algeria produces, also, a great variety of materials for dyeing and tanning, 
— among the former the more remarkable are cochineal, indigo, madder 
{Ruhia tinctoruni), safflower {Carthamus tinctorum), gall nuts, and some very 
fine specimens of henna {Lawsonia inermis)^ an excellent tinctorial plant indi- 
genous to the African soil. Of the latter the most curious is the bulb of 
the Scilla marilima a plant growing wild in great profusion, which has 
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only lately been turned to a useful account by M. Coopmann, of 
Constantine, who has produced with it some apparently very good 
leather. 

India-rubber, pimento, pepper, coriander, cumin, castor seeds {Ricimi$ 
communis)^ and other products of tropical climates, are likewise grown in 
Algeria, but most of them to a limited extent. It is doubtful whether they 
would compete in price with similar articles from other countries. There 
is, however, one particular branch in which they are likely to excel, and 
that is the distillation of essential oils for perfumery purposes. Algeria 
abounds with sweet-scented flowers and aromatic plants of powerful fragrance, 
which are mostly found growing wild, and can be brought to great perfec- 
tion by a proper system of cultivation. Among the essences exhibited 
are those of Neroly, petit«grain, and bigarrade (the first produced from the 
flowers, the second from the leaves, and the third from the rind of the 
fruit of the Citrus higaradia^ or bitter orange tree), melarosa, nessri, or 
musk rose, peppermint, geranium (^Pelargonium odoratissimum)^ lemon, 
orange, fennel, sage, wormwood (used principally for liqueurs), rose- 
mary, aniseed, marjoram, origanum, spear-mint, lavender, &c. The 
flower fields of Grasse, Cannes, and Nice, which have hitherto supplied the 
entire world with the principal perfumery materials, cannot now meet the 
demands of an increasing consumption, and Algeria is admirably situated 
to fill up the best part of the deficiency. Four distillers of essences have 
been awarded prize medals, which shows the desire of the French Govern- 
ment to encourage that industry, and, &om the high prices obtained, 
it must prove remunerative to those who embark in it with proper know- 
ledge and spirit. To conclude the b'st of vegetable productions, I may 
mention Cork, which is found in abundance in some of the Algerian forests, 
and Sorgho (Holcus saccharatus)^ a sort of millet cane, from the sap of the 
stalk of which sugar and alcohol are obtained, whilst the tops are largely used 
for brooms. 

Algeria is almost as rich in mineral as it is in vegetable treasures. It 
possesses iron, copper, lead, antimony, arsenic, and even silver and gold 
mines ; besides some fine marble quarries. The principal of those is at 
Djebel-Filfila, and was well known by the Romans, who worked it, until 
they were driven out of Africa by the Vandals. It produces several sorts 
of marble, and among others a fine white statuary marble, thought by some 
equal, if not superior, in grain to the best Carrara, whilst it possesses the 
semi-transparency of the Parian. The most beautiful of all, however, is 
the onyx marble, or oriental alabaster, extracted from a quarry called 
Ain-Tabalek, which was also well known to the Romans, who made from 
it cups, pillars, baths, and other artistical works, some of which may still 
be seen among the antiquities of the Vatican. The history of this quarry 
is somewhat curious. Its existence had been completely buried in oblivion 
for ages past, when M. Delmonte, a sculptor of Oran, discovered it by 
mere chance some ten years ago. He offered sixty francs for it, which 
were tagerly accepted by the Arab who owned the waste land which covered 
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it; and he sold it again, a short time after, to a Paris banker, for 100,000 
irancs. It thus came into the hands of a company who work it on « large 
scale, nnder the name of Palln and Co. The works made from it, which 
are exhibited, comprise vases, clocks, mantel-pieces, and various smaller 
objects, all of a beautiful transparent colour, with red, green, or grey veins. 
The price of this onyx is now three or four times that of ordinary marble ; 
but as this quarry is easy to work, and of an extent which renders it 
almost inexhaustible, it will no doubt much decrease in price, as soon as 
proper means of communication are established. 

The limits of your space will not allow me to do more than briefly glance 
at the products of other French colonies, which, although less in number, 
are equally interesting. 

Martinique and Guadaloupe send some fine specimens of coffee, cocoa, 
sugar, tapioca, arrowroot, cotton, tobacco, rum, cochineal, spices of every 
description, and a good collection of vegetable oils, comprising the oil of 
ben {MoriHga pterygospermd), ground nuts {Arachis hypogced)^ croton seeds, 
pignon (Tinde {Croton TigUiim), galba nuts {Calophyllum Calaba), and 
bancool nuts (^Aleurites triloba). Of textile fibres, the principal sorts exhi- 
bited are the abaca {Musa textilis)^ aloe (Agave Americana)^ balisier {Helsonia 
caribcsa)^ and a very glossy vegetable silk, extracted from the Beaumontia 
grandiflora. To this list we must add a fine assortment of liqueurs for 
which those islands are celebrated, and a species of native tea, obtained 
from the Capraria bijiora, 

French Guyana, besides the usual productions of tropical countries, ex- 
hibits a gum called Baluta, partaking of the properties of india-rubber and 
gutta percha, some fine woods, and a large assortment of cotton, which 
article is also contributed by Guadaloupe, Pondichery, and Reunion. A 
curious sweet-scented gum, called Elemi or Guyana incense, extracted from 
the Idea viridiflora, serves to show what precious materials for perfumery 
might he derived from those gifted countries, if colonists would only take 
the trouble of collecting them. 

The French settlements in West Africa exhibit principally palm oil, 
cocoa-nut oil, castor oil, and a curious concrete oil cake, called Dika butter, 
extracted from the seeds of the Mangifcra gabonensis,* 

The island of Reunion (or Bourbon), sends some very fine cofiee, sugar, 
cocoa, rum, tobacco, fancy woods, and a beautiful specimen of vanilla. 

From that little corner, retained by the French in India, called Fondicherry, 
they have managed to send an extensive collection of specimens, com- 
prising, among other things, oils extracted from the seeds of the 
Cucumis sativa, Cucurbita maxima^ and Bassia longi/olia (Illipe nuts). The 
collection of textile fibres is interesting, and includes the Bromelia ananas, 
Calotropis gigantea, Sansevei'ia Zeylanica, Eriodendron anfractuosum, and 

* We gave an account of this curious product, known under the name of Dica, or 
Odika bread, in the Journal of the Society o/Arts^ for November 25, 1859, and presented 
specimens of it to the Pharmaceutical Society*s Museum, the South Kensington 
Museum, and the Industiial Museum of the Orysttd Palace*— jEic^^or. 
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various species of yuccas. A very tolerable paper is also exhibited, nmde 
from the fibres of the Crotalaria juncea. 

Nossi-Be (Madagascar) sends a curious fabric made by the native women 
from the leaves of the Raphia, a sort of bamboo-palm ; and even the small 
island of Tahiti contributes its mite, in the shape of the meal of the bread- 
tree {Artocarpus incisd)^ spices, fibres, and some elegant ornaments, made 
from a very beautiful straw called Pia, and others from the young leaves of 
the cocoa-nut palm. 

Besides the above, each colony has supplied a complete assortment of the 
costumes, arms, instruments, and other curiosities, peculiar to the natives 
of its soil ; thus forming a most instructive and interesting museum. 

The list of prizes awarded amounts to 323, divided as follows : 1 large 
gold medals, 38 gold medals, 96 silver medals, 105 bronze medals, 26 highly 
honourable mentions, and 44 honourable mentions. It is satisfactory to find 
among the Algerian colonists rewarded, 11 Arabs, which shows that the 
natives are now turning their serious attention to the arts of peace. 

I cannot conclude this short review without expressing a hope that we 
may take a leaf from our neighbour's book, and strive to establish at home, 
likewise, a permanent Colonial Museum. It is true that we have already 
specimens of colonial produce exhibited at the South Kensington, Eew, and 
East Indian Museums ; but those collections are more scientific than com- 
mercial, and, besides, they are too incomplete and disconnected to produce 
a satisfactory result. With the immense extent and varied products of our 
colonies, we could form a far more important and interesting museum than 
the French have done ; and it would establish a permanent connecting 
link between the manufacturer and the colonist, which is now wanting. 
There will shortly be a good opportunity for realising this plan. The 
International Exhibition, promoted by the Society of Arts, to take place 
in 1862, will bring together a complete collection of colonial produce. Let 
it be afterwards formed into a permanent museum, adding to it, from time to 
time such new products as may be discovered or improved upon, in our various 
colonies ; and we may soon expect to have one of the most interesting ex- 
hibitions in the world. It may be also thought advisable to afiix the market 
price to each article ; but this and all other arrangements I leave to more 
competent judges than myself. I merely venture to throw out the hint, 
and shall be very happy to see it taken up by persons who have sufficient 
influence and knowledge to carry it out in a proper manner. 



A GOOD, WHOLESOME, AND CHEAP SUBSTITUTE FOR 
COFFEE. 



BY LEONARD WRAY. 



Great as the consumption of coffee is in Europe and the Americas, it 
has become so necessary in every household, that the demand continues 
to increase, and very full prices are maintained. The largely extended 
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plantations in the Brazils, in Ceylon, in Cuba, and in other suitable 
localities, profitably opened up every day, altogether fail to keep down 
prices, and will long continue to offer the strong inducement of /ar^6/)ro/?t« / 

Taking advantage of this great public want, the unscrupulous and 
fraudulent trader foists upon the easily-duped masses of consumers vast 
quantities of unwholesome and pernicious stuff, mixed in certain proportions 
with coffee ; and, although the law has interposed in the case of Chicory^ 
forbidding, under penalties, its being sold mixed with coffee, unless especi- 
ally so labelled and declared, yet who can tell the thousand and one 
mixtures that are still made and sold with it ? 

It may be said that all this can be prevented by purchasing only un- 
ground coffee, in a roasted state, ready for grinding ; but there are those 
(to be reckoned by hundreds of thousands of families), who, having no 
means of grinding this roasted coffee, are compelled to buy that which is 
already ground, or go without altogether. What abominations do these 
(m too many cases), not'drink then under the much abused name of Coffee f 

These reflections are forced upon my mind every time I enter a coffee- 
house, and am called upon to ^ut faith in the purity of the ^^dish of coffee" 
set before me ; and at divers other times and seasons, when applying the 
question in a more general sense, to the public at large, I have then asked 
myself whether some really good and cheap substitute may not be found 
which people may use, either alone or mixed with coffee, and with which 
the incorrigibly dishonest tradesman may adulterate his coffee without 
injuring the health (in addition to robbing the pockets) of his customers. 
We know that coffee-leaves have been suggested, of late years, as a new and 
very brilliant idea ; and from my own experience, in 1832 and 1833, I can 
testify to the very wholesome and even agreeable nature of the infusion or 
decoction made from them. The negroes upon West Indian coffee planta- 
tions used to employ them for that purpose, and full many a time have I 
also tasted the infusion they made from them. 

Unluckily, however, these said leaves grown on coffee trees, and they do 
not abound in Great Britain, although a few very tolerable specimens may 
be seen alive at the Crystal Palace, and at Kew Gardens. Chicory, like 
tobacco, is an abomination, unwholesome and deleterious I and, as such, 
it may be used aiyl abused, and may even have its advocates. 

But the substitute, which appears to be really and truly a good, whole- 
some, and useful one, is the root of the common Dandelion, one of the 
hardiest and most prevalent weeds in England.* My attention was first 

• Our friend and correspondent seems to forget that dandelion is a near ally of tlie 
chicory, which he abuses, belonging to the same sub-order, Oichoraceee. The cultivated 
root ought, by consequence, to be superior to the wild root, and probably is, when 
obtained genuine ; it is sold at fourpence the pound. In'the Pharmaceutical Journal for 
this month (August), we have written an article "on the Cultivation and Commerce of 
Chicory." The milky juice of the dandelion, in the form of extract, has been used 
medicinally as a diuretic and alterative. In France the roots and leaves are eaten with 
bread and butter. On an occasion when locusts had devoured the harvest in the island 
of Minorca the inhabitants subsisted on this root. — Editor. 
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directed to it some time ago, when reading over that charming and interesting 
work, " Roughing it in the Bush,^^ by my amiable friend, Mrs. Moodie, of 
Canada. The experience of that most excellent and highly gifted lady, adds the 
greatest possible value to the testimony of others in favour of the Dandelion 
root ; and nothing can be more concise and simple than the account she 
gives of its qualities, and the mode of preparing it for use. She writes 
as follows : — 

** The first year we came to this country (Canada), I met with an account 
of dandelion coffee, given by a Dr. Harrison, of Edinburgh, who earnestly 
recommended it as an article for general use : — * It possesses,^ he says, all 
the fine flavour and exhilarating properties of coffee, without any of its 
deleterious effects. The plant, being or a soporific nature, the infusion made 
from it, when drunk at night, produces a tendency to sleep, instead of 
exciting wakefulness, and may safely be used as a cheap and wholesome 
substitute for the Arabian berry, being equal in substance and flavour to 
the best Mocha coffee.^ I was much struck with this paragraph at the 
time, and for several years felt a great desire to try the doctor's coffee ; but 
something or other always came in the way, and it was put off" till another 
opportunity. During the fall of 1835, 1 was assisting my husband in taking 
up a crop of potatoes in the field ; and, observing avast number of dandelion 
roots among the potatoes, it brought the dandelion coffee back to my memory, 
and I determined to try some for our supper. Without saying anything to my 
husband, I threw aside some of the roots, and when we left work, collecting 
a sufficient number for the experiment, I carefully washed them quite clean, 
without depriving them of the fine brown skin which covers them, and 
which contains the aromatic flavour, which so nearly resembles coffee that it 
is difficult to distinguish it from it while roasting. I cut my roots into small 
pieces, the size of a Kidney bean, and roasted them on an iron baking-pan 
m the stove-oven, until they were as brown and crisp as coffee. I then 
ground it, and transferred a small cupful of the powder to the coffee-pot, 
pouring upon it scalding water, and boiling it for a few minutes briskly over 
the fire. The result was beyond my expectations. It proved excellent, and 
far superior to the common coffee we procured at tne stores. To persons 
residing in the bush, and to whom tea and coffee are expensive luxuries, 
the knowledge of this, valuable property, in a plant scattered so abundantly 
through their fields, would prove highly beneficial. For years we used no 
other article ; and the Indians who came to our house gladly adopted the 
root, and made me show them the whole process of manufacturing it. 
Experience taught me that the root of the dandelion is not so good when 
dug in the Spring, as it is in the Autumn. I tried it in the Spring, but 
the juice orthe plant, having contributed to the production of leaves and 
flowers, was weak, and destitute of the fine, bitter flavour, so peculiar to 
coffee. The time of gathering in the potato crop, is also the time for 
collecting and drying the roots of the dandelion ; and as they always 
abound in the same hills (in Canada), both may be accomplished at the same 
time. Those who want to keep a quantity for winter use, may wash and 
cut up the roots, and dry them on boards in the sun. They will keep 
good for years, and can be roasted when required for consumption.' " 

This is Mrs. Moodie's account of this plant, in its application, as a substi- 
tute for coffee ; and it must be observed, that she so writes of it, after using 
it in her family for many years ! 

The dandelion is within the reach of anyone who has the smallest patch 
of ground ; and, as an article for general sale, it could unquestionably be 
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sold (roasted and grouiid) at threepence per pound ! Should anyone doubt 
this, let him remember that brown sugar, which frequently sells at this 
price, is a manufactured article, produced at considerable cost, and brought 
from countries many thousands of miles off, having to pay a duty besides ! 
I do, then, earnestly recommend that a fair trial should be given to this 
well- vouched for substitute for coffee I 



CAPE MASTIC. 

BY L. PAPPE, M.D. 



Euryops multifidus^ D. C, shrubby ; stem smooth ; very branchy. 
Branches alternate, divaricating ; leaves glabrous, linear, entire at the 
base, bifid or multifid above ; peduncles alternate, axillary, much longer 
than the leaves, one-headed ; ligulae oblong, yellow ; achsenia villose. 

From the stem and branches of this little shrub, which grows plentifully 
near the Olifanfs River, in the district of Clanvnlliam, Cape of Good Hope, 
exudes a yellowish semi-transparent resmous substance, which, in every 
respect, resembles the Mastic of the Fharmacopaeia, and seems to possess 
the same properties. The existence of this gummiferous shrub has 
been known for many years, and was noticed by Mr. Burchell, who, in 
his Travels I., p. 259, mentions it in these words : — 

"The inhabitants of the Roggeveld, when in want of resin, use as a 
substitute a gum, which exudes from different shrubs, which they call 
HarpuiS'bosch (Resin-bush). Of this gum a considerable quantity may be 
collected/' 

In the present scarcity of Mastic it would be worth the trial to obtain a 
quantity of this resin from the Cape, and ascertain whether it will answer 
the purposes of the expensive and scarce resin. 



PAPER AND RAGS IN CHINA. 



BY D. J. MACGOWAN, M.D. 



The graceful and useM bamboo is the source of paper supply in China. 
The paper made from its culms is sufficient to meet the demands of the 
Chinese. It is, for the most part, of a quality unfit for European books and 
newspapers. In some places the article is manufactured with such care as 
to answer even for foreign writing-paper. The Anglo- Chinese newspapers, 
however, find it best to import their material from England. The paper 
mulberry also contributes to the paper demand in China, and so does 
rice-straw. Do you ask what becomes of the cast-off, or, rather, fallen-off 
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garmenU of tbe oncoooted liUkw of CUift? The worid of letters can 
deriTe no aid firom Cliiiiese ngs, ontQ leather beco aa c* more ahondant in 
that coantrj. Cri^in cUnms them all for soles : the shoes of China have 
soles an inch thi^ fbnned of suitablj prepared rags, fiiced with a thin 
strip ofleather. 



YELLOW POPPY SEED OIL*. 



M. Cloez, of Paris, has recently made known the result of some experi- 
ments relatiye to the Yellow Uomed Poppy, GJaakriviii biteum. Scop., which 
is found on some parts of our shores. It is common all round the 
Mediterranean, and up the Western Coast of Europe to Scandinayia. It 
expands its handsome yellow flowers during July and August, which are 
succeeded by elongated capsules, containing a large number of minute seeds. 
These seeds lose only 8 per cent, of water when dried in an oven ; and, 
after drying, contain 42^ per cent, of a siccatiye oil, which can be used as 
an aliment, or for burning. In its ordinary state the seed yields, by 
pressure, thirty-two per cent, of this oil. The marc, or residue, con- 
stitutes a yaluable manure, giving, on analyas, six per cent, of nitrogen, 
and an ash, amounting to 14^ per cent., rich in phosphate of lime. This 
oil, without doubt, resembles greatly the poppy-seed oil, obtained from 
Papaver somniferum, and the plant might be cultivated for the sake of its 
seeds on onr sandy shores, where nothing else remunerative can be pro- 
duced ; but we question whether it would yield anything like as much seed 
per acre as the opium poppy, and, therefore, whether it would pay to culti- 
vate it for that purpose. M. Cloez's results, however, are worthy of being 
recorded. 



METROPOLITAN TECHNOLOGICAL MUSEUMS. 

South Kk^'sington Museum (Animal and Food Products, and Building 
Materials). Free, Mondays, Tuesdays, and Saturdays. Wednesdays and 
and Thursdays, Gd. each. Ten to Four, and Seven to Ten. 

MuttEUM OF Practical Geology, Jermyn-street (Mineral Products). Free, 
daily, Fridays excepted, Ten to Four. 

MuPKUM OF Economic Botany, Kew Gardens (Vegetable Products). 
Free, daily, One to Six. 

Industiual Museum, Crystal Palace (Animal, Vegetable, and Mineral 
Products). Free to Visitors of the Palace. 

MuflKUM OF the Pharmaceutical Society, B/oowsSMry-^^^/are (Medicinal 
Products). Free to Members and their Friends. 
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East India House Museum, LeadenhaU-street (East Indian Products). 
Free on Mondays, Tuesdays, and Fridays ; by Tickets, on Wednesday 
and Thursday, Ten to Three. 

Economic Museum, Perryn House, Twickenliam, (Domestic Economy). 
Open on Wednesday, between Two and Five, gratuitously. Admission, 
by Tickets, obtainable from the Society of Arts. 

Museum of the Botanical Society, RegenCs-park (Vegetable Produc- 
tions). Admission by Member's order. 

*** We shall be glad to receive short notices of the Museums of this 
character in the Provinces, in order to complete our list. 



Eebtetos* 



The Seven Sisters of Sleep : A Popular History of the Seven Narcotics of the World. 
By M. C. Cooke. James Blackwood. 

While Mr. Cooke has endeavoured to popularise aheavy subject, and has certainly suc- 
ceeded in making a most readable book, full of anec lote and information not generally 
accessible, he has, at the same time, not lost sight of the instructive and more important 
statistical and general information bearing upon the production and consumption of the 
narcotics. Did our space permit, we could cull many most interesting details from 
this volume, but we must content ourselves with giving our readers a hearty recom- 
mendation to purchase the work, and they will find a large amount of most singular 
detail, collected from a variety of sources, and presented in a pleasant, gossiping 
form, which will certainly remove all drowsiness, whatever the title may indicate. 
The information on the use of cocar, hemp, fungi, earth-eating, &c, is, for the most 
part, entirely new to the general public. 



The Uses of Animals, as applied to the Industry of Man. By E. Lankester, M D., 
F.R.S Parts 1 to 4. E. Hardwicke. 

We are glad to find that Dr. Lankester is placing before the public in a permanent and 
cheap form, for general diffusion, the excellent lectures which, in his official capacity 
as scientific referee and general superintendent of the Animal and Food Collections 
ho has been delivering at the South Kensington Museum. Dr. Lankester has been so 
long known to the scientific world, as a lecturer and thoroughly competent illustrat(3r 
of commercial products, that anything from his pen is valuable, and whatever he does 
is done well. The parts before us treat of silk, wool, leather, and bone, their compo- 
sition and uses; and whether for schools or for adults, they will be found the most 
recent and best text-books of reference. 



FXTBLICATIONS BECEIVEB. 

Report on the Cultivation of Cotton in Egypt. By Thos. K. Fowler. Published by 

the Cotton Supply Association, Manchester. 
The Cotton Supply Reporter. No- 46. 
Mensuration made Easy ; or, the Decimal System for the Million. By Chas. Hoare 

Sixth thousand. Efi^gham Wilson. 
Tho London Medical Review. No. 1. 
L'Algerie, Agricole, Commerciale, Industriale. Par M. A. Noirot 
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The Vanilla is propagated from slips or suckers, planted at the feet of 
trees up which they are intended to train, or along walls or open pallisades. 

These slips or suckers should have at least three knuckles or joints 
(noeuds) ; they may have as many as four or fiVfe joints, or may be even 
longer, according to the capacity of the trees for training, and the shelter 
they may be capable of affording. 

A plantation of 2,400 slips or suckers, made by me in the month of May 
in the year 1856, the plants being from ten to twelve feet in length, pro- 
duced fruit in the same year, and remains in full bearing at this 'moment. 
But I ought to acknowledge that these plants had buds which began to 
germinate immediately. All trees are good for training, with the exception 
of those which change their bark ; the best sort are the Mango, the Black- 
wood, the Dragon's-blood, the Jack tree, and the Indian pine, &c., &c. 
But the Indian pine should not be the only tree selected, on account of the 
fall of its leaves, which occurs just at the time the Yanilla plant is in bear- 
ing : the full power of the sun's rays falling on the plant and on its fruit 
does much harm to both. It will be found preferable to plant the Indian 
pine between the mango or jack, or other kinds of trees whose leaves wiU 
serve to shelter the Vanilla plant during the time of year the shade of the 
former tree fails. 

These training and sheltering trees ought to be planted at a distance of 
five feet by four feet, from east to west, or six feet by five, according to the 
extentof the ground. They may even be planted at the distance of six 
feet by six feet, and would then look more like a plantation. 

The system of five feet by four, which I have adopted in my new plan- 
tation, with Dragon's-blood trees, is that to which I give the preference. 
It is necessary to train these plants from tree to tree, still keeping from east 
to west, to avoid too large a collection on the same training tree, also to 
drive a strong stake between the trees to support the plants, and prevent 
their being shaken, either by the wind, or by the fall of branches upon the 
interlaced plants. The fall of branches may be prevented, if care be taken 
to prune the trees regularly. 

In plantations of Vanilla, already formed, and in which the training trees 
are at greater distances, we must shorten the plants when they grow too 
high — the clusters may be gleaned to the height of a man from the natural 
forks ; or, better still, by nailing strong cleats to the trees which have not 
such forks, in order to reach these plants easily at arm's length, to facilitate 
their fecundation. It happens, however, that the forks of some trees are 
so high, that it is necessary to use a ladder. 

The months which are considered the best for planting Vanilla are March, 
April, and May. Planters may also profit by the months of September, 
October, November, and December, care being taken to water the plants, 
should they become too dry during these months. 

The trees selected for training and sheltering ought to afford sufficient 
shade before the young plants are put down. In the event, however, of its 
being necessary to plant, before the requisite shade is available, the young 
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plants mnst be covered, palm leaves being the best for this purpose, and 
they will require to be watered much more frequently than would be neces- 
sary if they had their natural shelter. The young plants should be put in 
the earth. In the event of the shp or sucker being too long, some of the 
knuckles or joints {nceuds) must be buried in the earth ; one joint when 
the slip has three, two when it has four, and four or five when you have 
a very long plant. These slips or suckers should be buried in the earth, 
their tendrils hooked up on the side of the tree, and well supported with 
two or more flat bands, according to their length. 

Round string or cord should not be used, because it is found to stifle or 
choke the plant. The leaf of the cocoa-nut tree aflbrds the best support for 
this purpose. If the weather is dry, or partially so, it will be necessary — 
it may be indispensably necessary — to prepare the soil intended for a plan- 
tation. Manure would be injurious. Young plants with roots, for example, 
that may have been planted with manure are likely to become rotten. 

Vegetable manure is not so heating, composed of the leaves from the 
Blackwood tree, or other kinds of thick leaves. This manure is very good, 
if it be not preferable, but it rots the roots of the Vanilla plant, and par- 
ticularly the more tender and delicate roots of the young plants. It is 
necessary that new plants should be regularly watered for some time after 
they are planted, more particularly in dry localities. Plants of Vanilla, if 
put in the earth in the depth of winter, lose their hearts, and often perish. 

The earth should be trodden down over each plant after it has been 
watered, to avoid the action of the air, which is very prejudicial. If a 
Vanilla plantation has been made on land adjacent to the sea shore, it will 
be necessary to shelter it well from the salt sea air, which will burn up 
the plants, and render them sickly or withered. The pruning of the 
training and sheltering trees should be so managed as to allow for half the 
day as much sun as shade, and even more sun than shade. 

The pods that have too much shade are long, soft, and slender, and are 
difficult to ripen ; while, on the contrary, when they are judiciously exposed 
to the sun, they become thick, round, firm, and contain much more aroma. 
As regards the character of the land, the sheltered side is preferable, in 
order that the Vanilla plants should not be exposed to the wind, and that 
they may receive more warmth. 

A circle of flints or stones around each training tree is indispensable, to 
retain the manure placed on the soil ; afterwards the evaporation may be 
av(Hded by means of flat stones, to keep the plants cool, to prevent the rain 
water from uncovering the roots, and, besides, to preserve them from ani- 
mals. The manure placed under these stones is renewed once a year, a 
little while before the plants begin to bud. 

The slips or suckers may be placed in a seed bed, in a plot of ground that 
has been dug up, and that is partially in the shade, at the distance of live 
or six inches from one another, at the side of protecting stakes, up which 
the new shoots climb readily. 

On the Fecundation of the Vanilla Flower. — ^In the Vanilla flower, the male 

d2 
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It li aaaal to leare generally five or six pods in each dnster when the 
Vanilla plant is heavily laden with flowers, if it is wished to obtain fine 
fruit. But it sometimes happens that a fine plant yidds several clusters ; 
in that case, we have only to fecundate eight, or ten, or even twdve flowers, 
as tlie plant may be able to nourish more fruit. 

Tfie Harvest, or gathering of the Crop, — ^The crop of the Vanilla plant is 
gatliered when the pods have become properly ripe. We learn the pods 
arc ripe when thdr stalks commence to turn yellow, and when they assume 
a yellow tinge, a new indication which points out when the pods should be 
gathered. The pods gathered too green are dried with difficulty, are sub- 
ject to mouldiness, and sometimes rot when the weather is too wet. Some 
of tlic greenest even become white, and are good for nothing. 

It 1h important that the gathering of tbe crop should be carefully looked 
afU*r, and that it should be done by intelligent persons. 

'I'hc gathering of the crop should be proceeded with every two or three 

diiyH, in order to prevent the most forward pods from bursting open. It 

iiappcUH, however, in spite of these precautions, that we meet with one here 

wild there, hidden among the leaves, that has been forgotten. These pods 

th/it have been overlooked may be easily found by the delicate odour they 
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exhale. The pods that burst open are generally the finest and best : but 
they must be closed up again (by the reunion of their two edgca), the result 
of a delicate operation. The open part of the pod muet be soaked in luke- 
wjurni water, and the edgea being brought together^ the pod h bound round 
strongly with fileta of silk* Thus prepared, the pods are hung up in the 
air to be thorotighiy dried, by means of the silk bound round them, which 
serves to keep the opening claeed. We might even omit the warm water » 
when the part that had burst is closed » to assist the process of drying. 

The silk filets may be rewound two or three times, by degrees, as the 
pods diniinish in si^e as they become dry, 

Kot withstanding the superior aroma of the hurst pods, on account of their 
having been perfectly ripe, they become round from the pressure of the silk 
wound around them 3 but they are not appreciated^ commercially speaking. 
Merchants are not accustomed to the sight of the article in this condition. 

The silk filets (named above) should be made flat, and may be used for 
several years. The pods to be gathered whole, should be held by the top, 
and aeparafcqd from the bunch by pressing them sharply on one side. Some 
peraona take hold of the pod by the middle, or by the stalk, and draw it 
towards them j it happens then that the Yanilla is broken, and frequently 
the entire hunch is broken ofi*, green and lipe pods together. Others gather 
their crop by using their nails ; but they thus prevent uniformity in the 
size of the packets, and throw difficulties in the way of disposing of the 
article. At the end of the gathering^ the latest pods ripening at the same 
time, the whole bunch should be gathered at once. 

On file Preparotioji of the Pods. — At each gathering, after the pods have 
been detaelted from the eluetcrs, and placed in a basket, the basket is 
dipped for eighteen or twenty seconds in a vessel of hot, but not boihng, 
water. It would be preferable to scald the Yanilla separately, but only for 
fifteen seconds. To know when the water is sufficiently warm, try, by dip- 
ping in a finger, if the heat is just as much as can be home tor a second or 
two \ or watch for the moment when a thick steam arises from the water, 
just as the water produces a kind of soimd, which happens a few seconds 
before the water attains the boiling point and ebullition begins. 

After this the pods are immediately removed from the basket, and placed 
on dry grass, mats, or gunnies, where they may drain dry. 

About a quarter of an hour after this operation the pods should be put 
out in the sun, upon tables previously prepared with woollen coverings, or 
blankets, where they may remain for mx or eight days, or even longer, until 
they become brown and faded. 

Every evening they should be collected together, and placed in boxes 
carefully covered with vt'oollcn cloths, in order that they may be sweated. 
When they become faded and brown, from exposure to the sun, they must 
be placed in the shade, in an airy locality, stiO remaioing on the tables with 
the woollen coverings, in order to hasten the drying, to prevent their be- 
coming mouldy^ and particularly that they may, thongh dry, retain the 
suppleness in the market* 
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These pods remain on the tables until perfectly dry. 

During the time they are exposed to the sun, between two imd three 
o'clock every afternoon, while the pods are still hot, it will be necessary to 
squeeze them strongly between the fingers, to flatten them a little, and to 
induce the essential oil and the seed (semence), which are in great abundance 
in the lower end, to spread equally throughout the pods. They must be 
thus prepared in order to render them more pliant and more glossy ; in 
fact, in order to give them the appearance required in commerce. This 
operation should take place a few days after the pods have been exposed to 
the sun, when they have become sufficiently faded, but always before the 
pods are removed to the drying place. 

We may learn easily to distinguish when the pods are dry, for they will 
become black, or almost of a chocolate colour, and when no signs of moisture 
are apparent at the heel of the pod, the part which is always the last to dry. 

The dry pods are picked out, and placed in tin boxes, when they become 
sufficiently dry and pliant. This work may be done every two or three 
days, and it becomes sometimes necessary to do it every day, according to 
the number of hands employed, and particularly at the end of crop time. 
The pods are then made up into packets, and, to insure the packets being 
of the same length, it will be necessary to shorten the dry stalks of a great 
many of them. Each packet contains fifty pods, tied round the middle, or, 
in preference, a little more towards the stalk end : they would open without 
this precaution. The packets may be tied round with strong fine twine. 

Packing the Vanilla. — ^The Vanilla pods are packed into tin boxes, made 
according to the length of the pods and size of the packets, which alters 
with the number they contain. Each box should contain sixty packets, or 
six rows of ten packets each, placed one above the other. 

This system of packing is the same as that in use in Mexico, and is ac- 
cepted by merchants with regard to this article. 

Each tin box should have a label, stating the number of pods, the length 
of the pods, the nett weight, and the tare weight of the box. The boxes 
are then, if intended for the French market, stowed in wooden cases, to pre- 
vent the tin boxes from getting rusty. It is better, and perhaps necessary, 
to surround the tin boxes with sawdust. 

The " Givre,^^ or Rime, — ^The "givre," or frosting (of crystals white and 
sparkling, consisting of benzoic acid), forms on the pods when they have 
been kept in well closed vessels three or four months after they have been 
prepared for packing. Many merchants give the preference to Vanilla 
covered with this crystallization ; some do not care about it ; others, again, 
require that as soon as the article arrives in France, they should have the 
means of producing this formation before the Vanilla is exposed to the air. 

I think it does not belong to us to decide such a delicate point ; but we 
should not prevent this exudation from forming naturally on the pods, lest 
we might perhaps be helping a process likely to injure the beauty of the 
pods or their perfume. 

The producers of a large quantity of Vanilla will find it necessary for its 
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exposure to tlie son to haye laige^tables, formed on pickets of wood driven 
into the earth, above which may easily be pkced light structures of poles 
or wood of small scantling, so that, in case of rain, they may support tar- 
paulins or ml doths over the tables. By the time the VaniUa becomes quite 
dry it is neaiiy five months old. A Vanilla plantation that produces (500 
kilogrammes) 10 cwts., according to my calculations, may be kept in good 
order by ten workpeople, who will have plenty to do when the season of fe- 
cundity arrives. These labourers will probably be employed on other work 
during the year besides the Vanilla plantation. 

The plantation requires to be renewed every eight or ten years. But 
this in a great measure depends on the size of the slips or suckers originally 
planted ; and, besides, much depends on the locality where the plantation 
may be formed. 

There are numerous other minor details of things that should be observed, 
but I believe I may dispense with mentioning them, as the for^;oing observa- 
tions will be found to contain all that is essential to be known of the ma- 
nagement of the Vanilla plant to insure a good result. 

[The cultivation of Vanilla is spreading, and some of very superior qua- 
lity has been grown in Ceylon by one or two planters. Some sample pods 
from the Botanic Gardens at Feradenia lately fetched 65s. to 105s. per lb. 
The Vanilla plant is a native of the island of St. Domingo, where it climbs 
to the tops of the highest trees, and is somewhat extensively cultivated in 
Mexico, in the vicinity of Vera Cruz. The Mexicans have three classes of 
the pods, which they distinguish in commerce by the names of pomposa 
(inflated or swelled), 2», and simironda. 

In the department of Suchitepequez, in Guatemala, Vanilla is to be 
foimd ; also in the mountains of the Pueblo of Fasaco, in the district of 
Santa Rosa. It exists in a wild state. In Suchitepequez they have com- 
menced cultivating it. Owing to unskQfulness in curing, it has not yet 
arrived at a proper state to form an article of commerce. 

The amount of Vanilla imported and consumed in the United States, 
principally for flavouring cakes, ice-creams, &c., is stated to exceed 5,000lbs. 
It might probably be grown to advantage in some parts of the Southern 
States, with a yery little protection during the colder months of the year, 
and perhaps in hot-houses at the North, as is now done on the Continent. 

The following have been the imports of Vanilla into the United 
Kingdom in the last four years : — 

lbs. Official Computed Value. 

1855 973 — 

1856 4,579 — 

1857 7,543 £33,132 

1858 3,034 9,611 

Besides its use by the confectioners and perfumers, Vanilla is largely 
consumed by Messrs. J. S. Fry & Sons, the large cocoa manufacturers, 
of Bristol, for flavouring chocolate. The Spaniards and Italians are especi- 
ally fond of Vanilla]. — ^Editor. ^ 
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ON THE COLLECTION AND PREPARATION FOR MARKET OF 
THE BECHE DE MER OR TRIPANG IN THE PACIFIC. 

BT CAPTAIN ANDREW CHETNE. 

As my chief object in visiting the different islands in the Western Pacific 
was for the purpose of forming establishments for collecting and caring 
beche de raei for the China market, I shall give a description of the different 
species, together with remarks on collecting and caring it, being the result 
of five years' experience in that particular branch of trade. 

There are many kinds of beche de mer (species of the genus Holuthurid) 
found on coral reefs in the Pacific Ocean ; but only ten of these varieties 
are marketable in China, each being distinguished by well known names. 
As they vary in price from six to thirty-five Spanish dollars per picul 
(133^ lbs.), it becomes a matter of great importance to obtain the superior 
qualities. The slug when cured presents quite a different appearance to 
what it does when caught ; and no person but one well acquainted with the 
trade would be able to ascertain which were the first quality, by comparing 
the raw slug with a cured one. Again, the success of a voyage depends 
greatly on the knowledge possessed by the person in charge of the localities 
in which the superior sorts are to be found, together with much experience 
in the mode of fishing and curing them. 

The superior qualities are known by the following names in the Sooloo 
and Manila markets: — 1. Bangkolungan ; 2. Eeeskeesan; 3. Talepan; 4. 
Munang ; each presenting a different appearance, and found in different 
depths of water on the reefs. 

1. Bangkolungan, when caught, is from eleven to fifteen inches in 
length, of an oval shape, brown on the back, and the belly white 
and crusted with lime, with a row of teats on each side the belly. 
It is hard, rigid, and scarcely possesses any power of locomotion. It has, 
however, the pois^er of expanding and contracting itself at pleasure. This 
quality is found on the inner edge of coral reefs, in from two to ten fathoms 
water, and on a bottom of coral and ssmd. It can only be procured by 
diving. 

2. Keeskeesan is from six to twelve inches in length, of an oval shape, quite 
black, and smooth on the back, with a dark greyish belly, and one row of 
teats on each side. When contracted, it is similar in shape to a land tor- 
toise. This quahty is found in shallow water, on the top of coral reefs, and 
on a bottom of coral and sand. Bangkolungan and Keeskeesan fetch about 
the same price ; and the latter being the most plentiful and easiest caught, 
ought of course to be the kind most sought after. 

3. Talepan varies in length from nine inches to two feet, and presents the 
most remarkable appearance of any of the species of beche de mer. It is 
found OQ all parts of tbte reefs, but chiefly in from two to three fathoms 
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water. It is of a dark red colour, and narrower in proportion than the 
before-mentioned kinds. The whole back is covered with large red prickles, 
which render it easily distinguishable from any of the other kinds. It is 
much softer than the black, and more difficult to cure. 

4. Munang is of a small size, seldom exceeding eight inches in length, of an 
oval shape, quite black, and smooth ; has no teats or other excrescences, 
and is found in shallow water on the coral flats, and often among turtle 
grass near the shore. This is the kind which the American vessels chiefly 
procure at the Feejee Islands. It is worth from fifteen to twenty-five dollar 
per picul in the China market. 

These four varieties form the superior qualities of the slug, and the fol- 
lowing are the middling and inferior sorts : — 5. Sapatos China, is of a red- 
dish brown colour, and about the same size as the Munang. It presents a 
wrinkled surface, and is found adhering to the coral rocks on the top of the 
reefs. 6. Lowlowan, is of various lengths, black, wrinkled, and narrow. 
It is found on various parts of the reefs. 7. Balati bianco, is about nine 
inches in length, of an oval shape, and a white and orange colour ; and may 
be easily known by its voiding a white adhesive substance, which adheres 
to the fingers when handled. It is found generally on the inner edge of 
reefs, and on a sandy bottom. Moonlight nights are the best time for col- 
lecting this sort, as they generally bury themselves in the sand during the 
day. 8. Matan is of the same species and habits as No. 7, and only differs 
from it in colour, which is grey, brown, and white speckled. 9. Hangenan, 
is generally about a foot in length, of a grey or greenish colour, wrinkled, 
and is found on the lagoon side of coral reefs. 10. Sapatos grande, is about 
twelve or fifteen inches in length, and of a brown and white colour, 
wrinkled, and very inferior. 

The following remarks on boiHng beche de mer are the result of a number 
of experiments made by me at diflerent times. Bangkolungan and Kees- 
keesan will require to be boiled about hve minutes, or more, if the pot is 
nearly full ; they must be well stirred, and should be taken out when 
thoroughly heated through, by which time they will feel quite hard and 
elastic. The cut part of the fish, when properly boiled, ^hould be of a blue 
and amber colour, and feel firm like Indian rubber. If the pot is only half 
fiill, they will require to boil fully ten minutes before the cut part becomes 
of the blue and amber colour. The Talepan and Munang require to be 
boiled fully ten minutes. The Munang dries very quickly ; but the Talepan 
is very difiicult to cure, and often requires two boilings before it will dry. 
The Sapatos China requires to be boiled about fifteen minutes ; if properly 
boiled, it will dry very quickly. The Balati Blanco and Matan need 
very little boiling, say three or four minutes if the pot is nearly full. They 
should be taken out as soon as they shrink, and are thoroughly heated 
through. The Hangenan should be boiled about twenty minutes. 
This sort must be very carefully handled when raw, as it will break in 
pieces if held any time in the hand. It appears to me that there are two 
ways of boiling beche de mer equally good. The first is to take them out 
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when boiled about a minute, or as soon as they shrink and feel hard ; the 
other method is to boil them as before stated ; but in boiling either way, 
the fish ought, if properly cooked, to dry like a boiled egg immediately on 
being taken out of the pot. If curing a large quantity at a time, I should 
prefer boiling them slightly at first ; and when half dry, I would reboil 
them. This method I have tried, and find it makes the beche de mer look 
much better, and less wrinkled when jdry. Although they require a little 
more time in drying if reboiled, yet I am convinced they would sell better. 
Beche de mer dried in the sun fetches a higher price than that dried oyer 
a wood fire. But this method would not answer in curing a ship^s cargo, 
as they take fully twenty days to dry; whereas by smoking them they 
are well cured in four days. 

Much skill is required in drying biche de mer, as well as in boiling it, as 
too much heat will cause it to blister, and get porous, like sponge ; whereas, 
too little heat again will make it spoil, and get putrid within twenty-four 
hours after being boiled. There is, likewise, great care and method re- 
quisite in conducting the gutting ; for if this be not properly attended to, 
by keeping the fish in warm water, and from exposure to the sun, it will, 
when raw, soon subside into a blubbery mass, and become putrid in a few 
hours after being caught. 

A vessel fitting out for a beche de mer voyage should be well manned and 
armed, and have good strong boarding nettings, with waterproof arm-chests 
for the tops, sufficiently large to hold a dozen muskets each. She will re- 
quire to have a number of large pots or boilers on board, similar to whalers 
try-pots ; and skimmers, ladles, fire-rakes, shovels, buckets, tubs, cross-cut 
saws, and axes, and, if procurable, a quantity of bricks to place the pots on, 
as the stones found on coral islands will not stand the fire. 

The first thing to be done on arrival at an island where the slug is plen- 
tiful, is to erect a large curing-house on shore, about ninety feet in length, 
thirty feet in breadth, and the sides about ten feet in height. These 
houses are generally built of island materials, and thatched with 
mats, made by the natives, of cocoa-nut leaves ; the thatch must be 
well put on, so as to prevent the rain from penetrating. The sides 
are likewise covered in with these mats, and a small door should 
be left in each end. Platforms, or hatters, for drying the slug on, 
are then erected along one side of the house.- They should run the whole 
length, and be about eight feet in breadth ; the lower one about breast high 
from the ground, and the upper three feet above that. The frames are 
generally made of cocoa-nut trees, or pandanus, and covered with two or 
three layers of split bamboo, or reeds, seized close, so as to form* a sort of 
network for the fish to lay on. Much care and skill is required in the con- 
struction of these batters, or platforms, so as to prevent the beche de mer 
from burning, which it would be liable to, were they not properly fitted. 
A trench, about six feet in breadth, and two in depth, is then dug the whole 
length of the batters for the fires. Tubs are placed at short distances along 
the side of the trench, filled with salt water, and a good supply of buckets 
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kept in readiness, to prevent the fires from blazing up and burning the 
fish, or pktforms, as well as to regulate the degree of heat necessary for 
drying the slug. 

The process of curing is this : — ^The beche de mer is first gutted, then 
boiled in those large pots ; and, after being well washed in fresh water, 
carried into the curing- house, in small tubs, or baskets, and emptied on the 
lower batter^ where it is spread out (about five inches thick) to dry. The 
trench is then filled with firewood, and when the batter is full of fish, the 
fires are lighted, and the drying process commences. From this time the 
fires must be kept constantly going, day and night, with a careful officer 
and regular watch to attend to it. On the afternoon of the following day 
the fires are extinguished for a short time, and the fish shifted to the upper 
batter, haying been first examined, and splints of wood put into those which 
may not be drying properly. When this is done, the lower batter is again 
filled from the pots, the fires immediately lighted, and the drying process 
continued as before. The fish on the lower batter must be turned frequently 
during the first twelve hours. On the second day (the fires having been 
extinguished as before) the slug on the upper batter is shifted close over to 
one end, to make room for those on the lower batter again ; and so on, as 
before, for the two following days, by which time" the first day's fish will 
be properly cured. It is then taken ofi" the batter, and, after having been 
carefully examined, and those not dry put up again, the quantity cured is 
sent on board the vessel, and stowed away in bags. But should the ship 
be long in procuring a cargo, it will require to be dried over again every 
three months, in the sun, on platforms erected over the deck, as it soon 
gets damp, unless when packed in air-tight casks. 

If the beche de mer is plentiful, and the natives bring it daily in large 
quantities, forty men will be requisite to perform the work of a house of 
the above size ; and the pots will want two hands to attend them. 
These curing- houses consume a large quantity of firewood daily. When 
beche de mer is cured, and stowed away, great care should be taken to pre- 
vent it firom getting wet, as one damp fish will speedily spoil a whole bag. 

In conclusion, I may remark, that the process of curing the slug properly , 
is so difficult, and requires so much experience, that none but those who 
have been for years engaged in the trade would ever succeed in doing it. 

A writer in the Nautical Magazine furnishes the following information 
on this subject : — 

^^ The difierent varieties of this animal, which are very numerous among 
the eastern islands, have not yet been specifically separated by naturalists. 
Lamarck has described the whole as Priapulus caudatus (Hist. Nat. m., 
p. 77). The two specimens of beche de mer which are found upon the 
coast of New Holland, wherefore the Malays call it * Trepan marega,' — 
marega being their name for the northern coast— are of inferior quality to 
what are found in the Eastern Archipelago. The better quality, the batu, 
is of a black colour, and is found in deep water ; the other is of a grey or 
sandy hue, and is called 'passir' (sandy). The best kind is procured 
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among the Arroo Islands, ^hich is the principal fishery. The price varies 
according to the sort, from five to 100 rupees (10s. to £10) the picul. The 
^ trepan marega* is valued at about £4 sterling the picul. The beche de 
mer that are found on the reefs left dry by the tide, or in shoal water, 
whether of grey or black colour, are of very inferior quality to those that 
are fished for in five or six fathoms.^* 

[Specimens of tripang, or beche de mer, may be seen in the Food Collec- 
tion of the South Kensington Museum, in the Collection of the East India 
House, at the Museum of the College of Surgeons, and in the Shell Gallery 
of the British Museum. But very little scientific information on the species 
and varieties has yet been furnished. Indeed, the commercially-prepared 
state m which they are received renders identification or description very 
difficult. Of the Holothuriae one species is collected and eaten by the poor 
inhabitants of the Neapolitan coast. 

The Sipuncuhis edulis is also used as an article of food in China and 
Japan, and in parts of the West Indies. In New Guinea the tripang 
and similar marine slugs are cut up in small pieces and eaten raw with, 
salt and limejuice. In Simmonds^s Colonial Magazine^ Vol. X. p. 189, 1 
published detailed descriptive accounts from various authors of the trade, 
mode of catching, and curing the slug ; and in my recent work on " The 
Curiosities of Food," I gave some further particulars of the fishery, and 
cited opinions relative to this Chinese food delicacy.] — ^Editor. 
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BY LEONARD WRAY. 

Amongst our British fruits the Strawberry holds a very high rank, and 
is justly esteemed both for the table and for preserves. A very large 
extent of land is appropriated to its culture, much capital is expended, and 
no small amount of "art" is exhibited in bringing this fruit before the 
public in its choicest condition. 

Size, colour, and flavour have been studied very successfully, as the large 
and beautiful specimens which are exhibited at the various horticultural 
shows, and in the windows of our fruit- sellers, fully demonstrate. New 
varieties are eagerly sought for, and found, by the great strawberry growers 
— as Myatt, Turner, Robertson, and a host of others ; and the result of 
their intelligent labours we see, and fully appreciate, in those choice, new 
varieties — the "Oscar," the "Wizard of the North," the "Surprise," the 
" Empress Eugenie,'' the " Mammoth," the " Prolific Hautbois," &c., &c. 

These are of the highest excellence ; and, in our northern climate, can 
possibly not be surpassed, in point of size, colour, flavour, and juiciness — 
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points so asadoonsly aimed at by our great strawberry growers ; but we 
may well inqiiire whether these yarieties, or any of them, fulfil all those 
conditions, so necessary in a really perfect strawberry plant. In fact, we 
may, and must, ask the question, " Is Science brought to bear on the Art 
of strawberry culture in this country ? '^ 

We fear that we shall " ofiend the susceptibilities*' of a great number of 
professionals and amateurs, when we express our opinion, that, in the 
cdtiire of the strawberry in the United Kingdom, science has not been 
applied in aid of the art so liberally bestowed. 

We take the ground, that so hardy a plant should certainly appertain 
more to open field culture, than to the elaborate and ezpensive horticulture 
of the garden. The former may be designated as a natural growth, under 
man's care and supervision ; the latter is truly a forced and unnatural (id 
est^ an artificial) existence, more suited to the requirements of a tender 
exotic than to the hardy strawberry. 

Growing wild, close to the Falls of Montmorenci (near Quebec), we have 
seen and eaten its highly flavoured fruit, the intense firosts of Canada and 
Labrador hurting it not. In the sweltering regions of Charleston and 
Savannah (in South Carolina and Georgia) we have feasted upon it for many 
months in the year, the tropical heat doing it no harm. On the Alpine 
heights, and in the hot valleys of Spain, it meets us again. Far up on the 
Himalaya mountains, beyond " Nynee Tal,*' and even the highest abode of 
man, this kindly plant ofiers its tiny fruit to the weary and adventurous 
traveller. Down again in the heated vales of Cashmere, we find it expanded 
into a greater size, and remarkable for its lusciousness and aroma. 

Why, then, is this plant treated in England like a weak and tender^ 
exotic ? Why is it so pampered, so swathed, so swaddled, and its hardy 
habit so utterly ignored ? It is because Science has not yet been applied to 
the art of growing this great gift of nature. 

The productions of Myatt, Turner, and others are admirable in their way, 
and for the especial destination for which they are grown — viz., for the 
tables of Belgravia, and of the richer classes ; but for the million, and for 
those great preserve-makers, Crosse and Blackwall, Batty and Co., 
and others, who supply millions of families with strawberry jam and jelly, 
in small and very thick-bottomed pots ; their modes of culture are wholly 
unsuitable, and the supply furnished is totally inadequate to the demand. 

Let us now examine into the causes of all this, and let us see if Science 
will not aid us in bringing about a very different state of things. 

Botanists have been too much in the habit of promulgating the doctrine, 
that, in the strawberry flower, the male and female organs exist in a perfect 
state ; whereas, generally speaking, this is by no means the case, for the 
sexual difference is peculiarly well marked in almost all varieties of straw- 
berries. 

Let lis sow the seed of a strawberry, and we shall find, on a careful 
examination of the seedlings, that we have obtained Staminates, Pistillates, 
and Hermaphrodites ; that is to say, Staminates, or male plants ; Pistillates^ 
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or female plants — ^neither of which, by itself, will bear a single berry — and 
Hermaphrodites, or plants in which the male organs are perfect, and the 
female organs more or less imperfect. It is said, and has been particularly 
insisted on in respect to certain varieties (especially amongst the white 
kinds), that some of these hermaphrodites possess both the male and female 
organs in perfection ; but, although entertaining a strong doubt upon that 
point ourselves, we are nevertheless quite aware, that, in particular in- 
stances, they do possess female organs very nearly perfect, sufficiently so, 
indeed, to lead to the common belief. On the other hand, we know that, 
in the great majority of cases, so very imperfect are the female organs in 
these hermaphrodites, that they seldom produce other than a very scanty 
crop of inferior and imperfect berries. 

The most vigorous of all are the staminates, or pure males, abounding 
in large flowers, and sending out a profusion of runners ; the pistillates 
flower very abundantly, but have small blossoms, and very few runners ; 
the hermaphrodites bear a medium sized flower, and throw out numerous 
strong nmners. . 

For the purposes of the high-priced strawberry grower, the better kinds 
of hermaphrodites may and do answer admirably well, seeing that their 
object is to obtain only a few very large-sized berries on each plant ; but, 
place these same plants in an open field, deprive them of their finely pre- 
pared mould, and their hand-glasses, their artificial impregnation, and the 
unremitting care and watchfulness of their human attendants, and the truth 
would soon become apparent : they would be dead failures. In a word, for 
a general crop they are quite unsuitable. 

About the year 1809, the celebrated horticulturist. Keen, from amongst 
his seedlings, picked out all those which had borne a heavy crop of fruit, 
and planted them in a bed by themselves, quite apart from those that had 
proved sterile, or had borne but lightly. Spring came, dnd with it his pet 
seedHngs put forth a profusion of bloom, but his surprise was intense when 
he saw that there was no swelling whatever for fruit. His intelligent mind 
prompted a critical examination of the flowers, and then he discovered that 
the pistils, or female organs, were perfect, but that there were no stamens, 
or male organs ; consequently, that his famous fruit-bearers were pistillates, 
or pure females. Having thus stumbled upon a very important discovery, 
his next step was to examine his other seedlings, and, finding that they 
possessed male organs in perfection, he plucked a number of their flowers, 
placed them in phials of water, and suspended these in different directions 
immediately over his bed of pistillates. His experiment was eminently 
successful ; the pistillates began immediately to swell for fruit, and every 
blossom produced its berry. 

These celebrated plants were known under the name of " Keen's seed- 
ling," but it is doubtful if they are in existence at this day, the variety so 
called now being a very favourite hermaphrodite, and not a pistillate. The 
reason for this is not difficult of explanation. Fine bearing pistillate plants 
are carefully removed from all others, and planted by themselves, perhaps, 
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, in some gentleman's garden, being regarded as a great treasure ; the next 
season, abundance of blossom, but no fruit. This first miscarriage may be 
ittcibuted to late frosts, slugs, &c., &c. ; so another season is awaited, but 
the same result disgusts both master and gardener, and the poor unmated 
females are declared worthless, and are cast on the dungheap. In this 
maimer profuse bearers are thrown away, and the partial bearing herma- 
phrodite takes their place, and gii^s rise to the universal complaint, ^^ How 
hadly my strawberries do bear I I had a fine show of bloom, very fine, but 
somehow or other I have had scarcely any fruit. It is provoking 1'* Yes, 
80 it is — very provoking, indeed ; and, knowing and feeling this, we are 
now endeavouring to diffuse a little information on the subject, hoping that 
our readers will circulate this information, as well as take advantage of it 
in their own practice. 

After Keen, a Mons. Duchesne arrived at a similar knowledge of the 
sexual differences in the strawberry plant ; but as far as the practice in 
England is and has been concerned, it really seems as if the discovery made 
and published by Keen had been entirely lost sight of. We have conversed 
with some of our largest and most eminent nurserymen and seedsmen, and 
have even ventured in our innocence to speak on the subject of staminates, 
pistillates, and hermaphrodites to the fruitsellers in Covent-garden Market 
and in the City ; but the blank looks of some, and the honest confession of 
others that they really did not know anything about the matter, would lead 
us to the conviction, that, if these sexual differences are known and recog- 
nised at all in England, it must be by very few indeed. It may be that 
some of the strawberry growers possess this knowledge ; but, if so, they 
keep it remarkably secret, perhaps that they may reap the greater (sup- 
posed) advantage from its exclusive practice, although we can scarcely 
imagine this. We were ourselves as ignorant on this subject as the English 
public at large, until we visited the town of Cincinnati, in the United States, 
and bad the matter clearly explained to us by our highly esteemed friend 
Robert Buchanan, the celebrated wine grower of Cincinnati — a gentleman 
who, together with Nicholas Longworth, has done so much real good for 
his country. In Mr. Buchanan^s instructive little brochure on '* Grape 
Culture" is included some very interesting letters, statements, and reports 
upon the culture of the strawberry plant ; and, as these afford most valu- 
able information, we shall briefly allude to them. 

It appears that a plain, uneducated market gardener, of the name of 
Abergust, removed some forty-six years ago from Philadelphia to Cincin- 
nati, and went largely into the cultivation of the strawberry, in which he 
uiarvellously surpassed all his neighbours by means of a secret method of 
managing the culture, and which method he had most successfully prac- 
. tised at Philadelphia. So well did he keep his secret, that for very many 
years it was not even guessed at ; and he supplied nine-tenths of all .the 
strawberries consumed in Cincinnati, making thereby a very handsome 
^nipetency. To give Mr. Longworth's own words, " While I could, from 
one-fourth of an acre, scarcely raise one bushel . of strawberries, he (Aber- 



48 ON THE SCIENTIFIC CULTUBE OF THB STftAWBBBBT. 

gust) would raise forty bushels. His fruit was much larger than any other 
brought to market, and commanded from 25 cents (Is.) to 37^ cents 
(Is. 6d.) per quart. His secret he kept to himself, and my attention mas 
first led to the subject by a casual remark of his son^s to me one day in my 
garden ; — ^that I must get very little fruit, as my plants were all nudes. I 
then investigated the matter, and soon difcovered that there were what he 
called male and female plants — a fact I ^mmunicated to our market gar- 
deners. The result was that strawberries rapidly increased in our market^ 
until as fine as Mr. Abergust^s were sold at from three cents (three-hal^nce) 
to ten cents (fivepence) per quart." 

There can be little doubt that this gardener, Abergust, obtained his 
knowledge, either directly or indirectly, from Mr. Keen, who had promul- 
gated the information he had acquired, some short time previously. 
Through Mr. Longworth, Eeen^s discovery and Abergust's secret was tho- 
roughly ventilated in the United States, and is now universally known in 
that part of America, where strawberry growing is carried on to an extent 
little dreamed of in this country. One individual grower (Mr. Culbertson, 
of Cincinnati) sends to market sometimes 4,000 to 5,000 quarts a day, 
employing sixty persons to pick them. Numerous cases are known of 
5,000 quarts per acre being obtained in one season ; and it is held as an 
indubitable fact, that, by cultivating hermaphrodites (as we do in England) 
instead of pistillates, only from one-tenth to one -third of a crop can be 
obtained. 

By far the largest and most delicious strawberries in the world, to our 
knowledge, are those of Chili ; and we think plants and seeds from, that 
country might advantageously be brought aud domesticated here. Certainly 
the finest strawberry plant we have ever seen is that of Mr. John Eiobert- 
son, of Paisley, which is known under the name of " The Wizard of the 
North" (that is, supposing the authorised coloured drawing of the plant, 
in full bearing, to be a true and faithful representation). Sundry appa- 
rently respectable and trustworthy persons testify by letter to having seen 
it, with seventy-eight fine large fruit at one time upon a single plant. 

Having obtained a good pistillate, one would be apt to suppose that we 
had the utmost we could reasonably hope for ; but in this we should err 
very greatly indeed ; for Mr. Charles Peabody, of Columbus, in Georgia, 
has clearly demonstrated that it is possible to obtain a succession of fruit 
from the same plants for many months in the year, instead of only one 
bearing. This most indefatigable gentleman has in truth reduced the 
culture of the strawberry to a perfect science. His is no small garden cul- 
tivation, but comprises many large fields, embracing a very considerable 
acreage, and justified by more than fifteen years' constant observation and 
experience. His plan deserves all possible attention and respect. He 
selects some good pistillate of an ever-bearing variety ; and, to impregnate 
this, he also chooses a good, ever-bearing hermaphrodite, planting seven 
rows of pistillates, then one row of hermaphrodites, and so on throughout 
the field. For many years the varieties he employed were the Hovey's 
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seedling pistillates, and the Early Scarlet hermaplirodites, both flowering 
regularly together, and both being ever-bearing. Recently he has widely 
disseminated a seedling of big own, and named after himself* 

It is believed that all these valuable seedlings have been originally ob- 
tained by judicious crosses with the hardy^ ever- bearing, or monthly^ wild 
strawberry, such as the monthly alpine, or others of a similar type. Cer- 
tain it is;, that not only Mr* Peabodyt but numerous other persons through- 
out tbe States^ obtain by simple field caltnre a continuous bearing of fruit, 
from early spring, until the winter's frost sets in— -a thing altogether un- 
ktiown in tliis country, although quite aa practicable here as there, 

Mr. Peabody, in his statement, given m. the " United States Agricultu- 
tural Report," says : — 

" It is now well known throughout the Southern States, that for many 
years I have cultivated the strawberry extensively, and have had from my 
beds a consttant succession of fruit six months, and frequently ten months, 
in the year* While I am now writing (Dec. 24) one of my beds (of an 
acre) is loaded with ripe fruit, specimens of which I have sent to Ifew 
Orleans, Montgomery, Charleston, l^ew York, Stc. This bed lias i^carcely 
produced a runner the past season, the causes of which will be found in 
my method of culture, I prefer a sandy soil— that is, a sandy loam with a 
good admixture of vegetable matter — in -which tlie plants stand eight to 
ten inches apart. In the fall of the year I go over the field with sharp 
hoes, cutting up all runners, and leaving them on tbe ground to decay. 
Somewhat later, I cover the whole field with partially decomposed leaves 
from the woods or swamps ; tlie rains of winter beat down these leaves ; 
the fruit-germ finds its way through them, and t!ie first mild weather of 
spring the blossoms appear. If I desired to obtain an abutjdance of leaves 
and strong runners all over my beds, 1 should employ animal manure ; 
hut aa I want fruit, and no runners^ I never use animal manure of any 
kind — nothing but leaf- mould, and an occasional sprinkling of wood* ashes. 
The leaf*mould keeps the ground cool and moist, and the fruit clean ; and 
does not stimulate the roots to make runners. Whatever runners are made, 
cut off close ; keep the ground clear of ^rass and weeds, and manure with 
leaf-mould. Beds thus formed and cultivated will, to my certain know- 
ledge, continue productive for twelve years, and, I have every reason to 
believe, as much longer as this system of culture is continued. Straw- 
berries so cultivated are remarkable for their lu scion sness and rich aroma. 
A very continual watering, whilst bearing, is desirable^as tbe crop is won- 
derfully increased, both in quantity and quality, thereby." 

Such is Mr, Peabody's mode of raising this delicious fruit ; and although 
we have not the fine climate of Georgia, and may not expect fruit in an 
open field in December, yet we certainly can adopt the course of treatment 
that he so clearly points out to us* Our course, then, is to plant tlie best 
ever-bearing pistillatej and hermaphrodite inipregnator ; to use no manure 
but leaf-mould, or other suitable decayed vegetable matter, with an occa- 
sional sprinkling of wood-ashes ^ to keep all runners otF; and to water 
very frequently during the time of fi^iiti ng. 

The best descriptions of strawberry for planting, generally, in England 
would be, in our opinion, ** Hove/s seedling^'' the ** Karly Scarlet," 
" Long wo rth*a prolific," *^ M* A voy's superior,^' and the "Extra Red" C^ll 
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American yarieties, the prolific, superior, and Extra Red being seedlings firom 
Hovey's seedling by one of our best English hermaphrodites), if we could 
obtain them in this country ; but unfortunately there are none to be had, 
unless imported from the United States. The English varieties appear to 
be all hermaphrodites, from the seed of which famous pistillates may bei 
obtained by any who will take the trouble to attempt it. 

Those particularly celebrated at this moment are the Oscar (of Mr. Chas. 
Turner, Royal Nurseries, Slough), the Wizard of the North (of Mr. J. 
Robertson, Linside Nursery, Paisley), the Empress Eugenie (of Mr. Myatt, 
of Deptford), and two or three well-known varieties. The Oscar is a par- 
ticularly fine, well-flavoured, firm, and large-sized strawberry ; and said to 
be a cross between the British Queen and Keen's seedling. The Wizard 
is said to be between the Elton pine and Keen*s seedling, producing a large 
handsome berry and an abundant crop. The Empress Eugenie has been 
remarkably large this season, of a dark blood-red colour, very juicy, but 
rather soft, and with a very strong perfume, somewhat similar to the musk 
melon. We believe this is also called the *' Crimson Queen." 

We cannot ourselves feel any confidence in an alleged cross between one 
hermaphrodite and another, unless we are perfectly certain that the pollen 
of the one was applied to the bud of the other, previous to its opening ; for 
almost simultaneously the pollen of its own stamens is matured, and the 
least motion causes it to fall upon the pistils, which they inclose, and self- 
impregnation ensues at once. If, however, the pollen from one kind be 
applied to the bud of the other, just before it opens, the subtle influence 
descends to the pistils, and impregnation is effected, surely and certainly, 
before the flower has yet opened, or its own stamens have had time to burst 
and shed their pollen. This is the opinion of Mr. Peabody, verified by 
some twenty years* experience, and we fully adopt his views upon this 
point. As a matter of course, pistillates being pure females, cannot im- 
pregnate themselves; their artificial impregnation, is therefore perfectly 
easy, and the cross resulting is beyond doubt. 

In conclusion we may remark, that (more or less) all hermaphrodite 
strawberry plants appear to become more and more imperfect as they get 
older, until, in some cases, they will not bear a single perfect berry ; and 
we believe that even the very best hermaphrodite (however perfect it may 
appear when young) will, in a few years, exhibit this inherent tendency to 
infertility. 



PAPER MATERIALS PATENTED SINCE THE YEAR A.D. 1800. 

BY M. C. COOKE. 

In the year 1800, Matthias Koops patented a method of extracting ink 
from printed and written paper, and re-converting such pulp into writing 
and printing paper. In the following year he also obtained a patent for 
manufacturing paper from hay, straw, thistles, waste and* refuse of hemp 
and flax, and different kinds of wood and bark. 
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Xii 18M, Alcnmder Nesbht, for making paper of *^ a certain kind of moM 
^'iddi grows in the low watering-places of Holland ;'' and in the same 
j^emr Louis Lmibert, for employing straw freed fK>m knots. 

In 1827, the Coont de la Grarde, for a method of employing the ligneous 
pntB of I3ie stalkB of hemp and flax, nettles, hops, or such other textile plants. 

In 18S3, Peter Young, for making paper from the residue of mangold 
wurrf, after extracting the juice for the distillation of spirit. 

In 1836, Frederick Burt Zincke, from the leaf of the pine -apple plant 

In 18S7, Jidmmid Shaw, for using the envelopes or leaves which cover 
Aeean of Indian eom. 

In 18S8, Miles BoTy, for paper stutf from '^ the musa, plantMn, or 
Iwawna, the eannacoms plants, the ficus or fig-tree, the agave or aloe, the 
KaralDs plants, the ananas or pine-apple, the cocoa or cocoa plants the 
palnue or palm tree, the macaw tree or plant, the phormium tcnax, or New 
Zealand fUx, the saocharum offidnarum, or sugar cane, and in general all the 
textfle plants which grow between the tropics.'* — James Viticent Dcsgrand, 
for making paper and pasteboard with wood reduced into a state of paste, 
and of the difibrent sorts of wood, that, coming under the denomination of 
white wood, such as poplars, has been found to answer the best. — George 
Robert D^Hareourt, for making paper from the leaves and stalks of the 
aloe, the sheaths or covering leaves of the fruit or ear of the maize, other • 
wise Indian com, the leaves and stalks of the rice plant ; also, the bines or 
stems of die hop plant, the common field bean, the scarlet and French 
bean, the stalks or stems of the asparagus and potato plant, and all stalks, 
leaves, and bines of similar vegetable substances, with or without admix- 
ture of rags. — Morton Balmanno, from the bark of trees, and the bark of 
young shoots of trees ; those herbaceous plants which partake of the nature 
of hemp <^ flax, having a skin or coating, such as hop-bine, &c. ; those plants 
not having an outward skin or coating, or having it in a very slight degree, 
but having a fibre intermixed with the ligneous part, such as the stalks of 
potatoes, &rc.; small roots of trees, shrubs, and plants, dead or dried leaves, 
exclusive of the leaves of maize or Indian corn. — Edward Cooper, from 
'' cane trash, or megass.*' 

In 1839, Henry Crosley, from " refuse tan,** or " spent hops." — Hewick 
Zander, from horse dung, and mixed with straw of any kind, in such a state 
as the manure is taken from the stables, the pulp being mixed with the 
pulp of linen rags. — ^Thomas MacGauran, from hop-bine, either by itself, or 
mixed with any other suitable material. — ^Miles Berry, for the application 
of "Esparto," of the class of plants named '* Stipa," genus " Gramiuaea," 
and commonly called " Esparto," or " Stipa tenacissima." 

In 1843, Richard Archibald Brooman, for the convolvuli of the cissus 
genus, or family of plants. All the plants of this order may be used ; but 
those known at Guadaloupe as "oua oua," or "baba," which is the 
" mimosa scandens of Linnaeus," the ''guidandina baudue," or **yeux k 
bourrique," or " yeux k boeuf," and the ledum, or marsh bindweed, will 
be found most suitable. The bark of the West Indian pear-tree, and herb 
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coupuntes, of the West Indian islands, are also referred to as ap- 
plicable. 

In 1846, Edmund Nerot, for the bark of the ozier and willow. 

In 1852, Jean Antoine Farina, for preparing pulp from the plant called 
"spartum," or "winter broom." — Jean Theodore Coupler and Marie 
Amed^e Charles Mellier, for reducing vegetable matters into pulp by means 
of a solution of hydrate of soda or potash. The vegetable matters named 
are straw, and barks of some trees, as willow, osier, chestnut, flax, waste 
cotton, waste tows of hemp, jute, or surate, and emplo3ring nitric acid in 
manufacturing pulp from shavings of pine, beech, ash, elm. — Greorge Lloyd, 
for vegetable fibre, obtained from the faeces or solid excrement of herb- 
eating animals. — William Edward Newton, for copying paper, composed 
of Manilla fibre, or the equivalent thereof, such as of the cocoa-nut husk. 
— Joseph Alexander Westerman (provisional protection)^ for producing paper 
and pasteboard from turf — William Wilkinson, for the beards of barley, 
rye, and other like grain. 

In 1853, Edward Maniere, for applying asbestos in the manufacture of 
paper. — Richard Archibald Brooman, for paper from wood and woody 
fibres by means of mechanical agents. — Jules Dehau, for employing the 
fibres of "Stipa tenacissima — Joseph Lallemand, for the manufacture of 
paper from peat. 

In 1853, Arthur Warner, for the application of the fibrous parts of the 
palm-tree and leaf — Francis Frederick Clossmann, for the application of 
the fibres of all the species of malvaceous plants, and especially those under 
the name of "Althaea officinalis." — Jacques Pierre Henri Vivien, for 
applying green, yellow, or dead leaves of all kinds of trees and shrubs. 

In 1854, Jame3 Murdock, for applying a plant called spartum, or water 
broom. — Joseph Barling, for improvements in treating hop-bine, and render- 
ing it applicable. — John Lilley, for a new material obtained by crushing 
from the heart or core of the plantain, banana, and other plants of the same 
species. — John Jeyes, for pulp from twitch or couch grass ; for employing 
the refuse of tan yards.— John Evans, for a new manufacture from the 
waste refuse of the so-called Brazilian grass, arising from the manufacture 
of that material into plait or plaited hats. — Thomas Littleton Holt and 
William Charlton Forster (^oror. f)ro.^, for making paper with refuse tan 
and refuse cocoa-nut fibre, and old rope or rags, in equal parts. — James 
Acland (prov. pro.), for the fibrous portion of the roots of potato, parsnip, 
turnip ; the roots, stems, and stalks of mangold wurzel, chicory, and 
rhubarb. — Thomas Littleton Holt and William Charlton (prov, pro.), for 
taking clover, the hop stem, or hop-bine, Italian rye grass, either alone or 
combhied with rags. — ^Israel Swindells (prov. pro.), for digesting wood, such 
as waste cuttings of timber, loppings of trees, dyer's waste wood or spent 
wood, underwood, weeds, or vegetable matters in caustic alkali, and pro- 
ducing paper material therefrom. — Alfred Vincent Newton, for an improve- 
ment in the process of converting wood into paper. — Samuel Clift (prov. 
pro.), for improvements in making papet from green grass, nettles, or dried 
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grass or hay. — George Thatcher, for the employment of the fibre of the 
leaves of horse-radish. — Edward Gillinan, for employing the leaves or 
fibrous portions of the phormium tenax, or New Zealand flax, the running 
or creeping plant called giagia, and the species of dracssna called ti, for the 
production of pulp. — Thomas George Taylor, for the application of the 
stalk of the hop plant. — John Coupland, for the preparation of pulp from 
clover, and grasses of all sorts, firom fern, furze, weeds, and rushes, in 
some cases using a small proportion of flax. — Henry Trappes (prov, pro.)y 
for the preparation of leather to be used as a pulp for paper. — George 
Printy Wheeler and Samuel Bromhead (void), for pulp from the species 
of plants called " Iris," or the flower-de-luce, or flags, or leaves of flags of 
every description, known by botanists as a genus of plants of the class 
triandria and order monogynia, which grows in England, throughout 
Europe, in the East and West Indies, and many other climates, and are 
imported into Great Britain in mats, bags, and wrappers, as sugar mats, &c. 
— Gurgardin Achille, for the use of the arrow, or water arrow (filche^ 
fleche cTeau, and Jlechihe), The botanical names are Ranunculus 
palustris according to Toumefort, and Sagittaria aquatica according 
to Linnaeus, of the family of the hutomece or alismacece of Jus- 
sieu. — Henry Crossley, for spent tan or spent hops, mixed with fibrous 
materials, either animal or vegetable. — Samuel Elliott Hoskins, for the 
fibres obtained from the plant known by the name of Cyperus longus^ of 
which the English name is " galingale." — Christopher Hill, for the stems 
and roots of horse-radish, the rush, and the flag, together with the vege- 
table remains of horse manure. — John Jeyes, for the stems of mustard and 
other plants of the same class. — ^William Kossiter and Matthew Edwin 
Bishop, for pulp from rope, shakings, canvass, tow, bagging, and other 
matters mixed with refuse tan, bark, &c. — Louis Vital Helin, for improve- 
ments in the manufacture of paper from straw. — Gustave Hermann Lilie, 
for the manufacture of paper from the thistle plant. — ^James Niven, for the 
application of the holyhock plant or plants, comprehended under the na* 
tural order '* Malvaceae." — Leon Castelain, for pulp from hay, straw, and 
similar substances. — Henry Diaper, for applying cocoa-nut kernel after 
expression of the oil to the manufacture of paper. — Charles Peterson, for 
the application of " the sea tree mallow, or lavateria arborea marina." — 
Auguste Edouard Loradoux Bellford, for applying down or cotton gathered 
from thistles, also moss and lichen plants. 

In 1856, William Johnson, for improvements in the application of various 
sabstances containing woody fibre to the manufacture of white paper pulp, 
as, the inner bass of the lime tree and other tiliacese, the willow, birch, 
elder, the leaves of coniferae ; also heather and other ericacese, rushes and 
other juncaceae, clover, lucerne, stalks of pease, broom, whin, and other le- 
guminous plants (except the stalks of common leaves), sunflowers, Jeru- 
salem artichokes, and other compositse (except thistles), nettles and other 
urticeae, turnips, mustard, and other cruciferae ; cucumbers and other cucur- 
l>itace8B, mosses, licopodium, equisetum, ferns, reeds, canes, b^uboos, water 
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lilies, water weeds, anacharsis aloinastrum, and other water plants, rye 
grass, pampas grass, mya and other grasses, raspberry, blackberry, and 
other rosaceae, malva, sida, and other malvacese (except althese, gossypium 
and corchorus), buckwheat, leaves of palms, sugar-cane, tillandsia, and other 
bromeliaceae ; muze and sorghum plant, madder and other rubiace« ; ano- 
nacese, melastomaceae, velloziee panaz, solanacese, cupheie, rhamnese, lych- 
nophora, terebinthenacess, bombax, myrtacea, bignonaceae, lilacese, arto- 
carpeae, the mulberry, pandanus, cecrops, dracena, polygaless, malpighiacefle, 
conyolrulaceffi, leaves of musacese, broussonetia, bcehmeria, amommn, ma- 
nispermum, erytoxylon, gutlafereae, ricinus, and other ruphorbiaceae, asde- 
piadise, apocineae, rutacese, phormium, iris, solaneae, the stalk of the tobacco 
plant, cactus, pap3n:u8, aloes, agave, labitae, asparagus, juniper, rice-straw, 
mandioca plant, gramineae. For certain pulps the refuse from breweries, 
bran, spent tan, and spent dyewoods, and seaweeds may be employed. — 
John Smith and James HoUingworth, for improvements in treating Surat 
jute, gunny, or sugar bagging. — Hippolyte Victor Finondel De la Bertoche, 
for paper from asphodel root (void). — ^Francis Farker {prav. pro.}, for the 
haulm or stalk of the potato plant. — Bichard Archibald Brooman, for pre- 
paring the fibres of French beans, scarlet runners, &c. (void). — Alexander 
Brown, for applying the fern or bracken plant, or plants comprehended 
under the cryptogamic series. — James Niven, for the common broom plant 
and the whin plant, genista scoparium, and ulex Europcea (void). — John 
Cowley, and Daniel Feyton Sullivan, for improvements in the manufacture 
of paper from straw. — Jean Fechgris De Frontin, for pulps from the acacia 
tree, various kinds of lupins, the plant called bryonia, the stalks of the 
plant called topinamber or Jerusalem artichoke, and the stalks of the 
different kinds of heliotropium or sunflower. — John Henry Johnson, for 
employing the waste or residual beetroot. — Lazare Ochs, for the manufac- 
ture of certain kinds of paper from the refuse and cuttings of leather dunng 
the operation of tanning. — John Louis Jullion, for paper from the fibres 
of the banana and plantain plants, waste or pressed sugar cane, and the 
various water flags that abound in warm countries (void). — Francis Burke, 
for using the plantain, banana, and the aloe. — Giovanni Martenoli de Mar- 
tinoi and Juan Francisco O. de Lara. The employment of seaweed. — 
Simon Eugene Gabriel Simon, for substituting in part plants of the family 
sparganium for rags. — Joshua Horton and Thomas Horton, for using spent 
tan. — Robert Martin and John Cowdery Martin, for improvements in ob- 
taining pulp from wood.— William Armand Gilbee. The employment of 
dog's grass (void). — Francis Moll, for the employment of the stalks and 
stems of the potato, and the leaves or fibres of the fir tree, and otber 
conifers. — ^Theophilus Henry Hastings Kelk, for the use of the bark of 
elm, of lime, of poplar, of willow, and of marshmallow, canes, or reeds, tbe 
leafstalk of horse-radish and the root of horse-radish, the shrubby cane or 
rod of marshmallow. — Richard Archibald Brooman, for employing the root 
of the asphodel plant. — John Lilley, for a plant, the growth of West Africa, 
and known at the Cameroons by the name of Medickey. — Frederic Lotteri? 
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for the bark of trees of the morus family or class (void).— Charles Mabury 
Archer, for sea weeds and freshwater weeds. — Joseph Barling, for the root 
of the hop plant, humulus lupulus. — ^William George Flunkett and John 
Bower, for iris pseudaconis, commonly called the yellow flagger ; the arc- 
tium burdana, or woollyheaded burdock ; the tussilago farfara, or common 
coltsfoot ; the beta vulgaris, red or white beet, or mangold wurzel and 
tnrnip leaves and stems. 

In 1856, Claude Louis Parisel, for grass or hay, and similar plants used 
as forage, and also from weeds and other herbs.— Herman John Van Den 
Hout and Ebenezer Brown, for making pulp from shavings of leather 
mixed with ropes, rags, &c. — ^Lazare Ochs, for certain kinds of paper from 
the re^se of tanned leather. — Jacob Smith and John Luntley, for treating 
the sunflower plant (void). — John Cowley, for improvements in the manu- 
facture of paper from straw, &c. (void). — James Niven, for the bark of the 
elm, or ulmus Europoea, and the lecistera formosa. — Herman John Van 
Den Hout, for currier's shavings of skins or hides with a certain per- 
centage of pulp from rope, &c., or oflals and cuttings of all kinds of leather, 
mixed with textile materials. — William Denny Buck and Victor Touche, 
for using the stem and leaves of sugar cane, Indian corn, and bulrushes, 
and the material called bass or bast. — Charles Armand Messager-Abit, for 
treating the plants ligueum spartium, stipa tenacissima, chamaerops humilis, 
and the plants of the genera genista and stipa. — John Cowley, improve- 
ments in manufacture, from straw, &c. — ^Thomas Routledge, treatment of 
esparto and other raw fibres. — ^Joshua Horton and Thomas Horton (pror. 
pro,)^ for using spent tan. — ^Bobert Hanham Collyer, using the residue and 
substances extracted from the genus beta, that is, beetroot, mangel wurzel, 
&c. — Adolphe Aubril, application of the residue of the bryony root. 

In 1857, Frederick Burnett Houghton, treatment of fibres by heat and 
pressure. — Lewis Hope, applying the inner bark of the birch and maple. — 
Louis Jean Marie Siblet, for an improved pulp for paper, by mixing in 
certain proportions — chloride of lime, alum, carbonated colours, linseed oil, 
gum copal, acetate of lead, turpentine, essential oil of turpentine, nut oil, 
cotton, flax, white lead, wheaten flour. — Peter Wicks and Thomas Goulston 
Ghislin, applying Juncese serratus, trista, &c. ; aloe arborea, &c. ; sanse- 
^ra, malvacese, Watsonia latifolia, narvoso humilis, papyraceae, &c. ; tulipa 
beyniana, &c., plants of South Africa. — Lucius Henry Spooner, paper pulp 
from zostera, otherwise named wrack grass, or wreck grass. — Bobert Han- 
^Mtt Collyer, an improved method of preparing the residue of beetroot, &c. 
"-William Edward Newton, manufacturing paper from wood, or other 
J'gneous or fibrous substances. — Josiah Wright, Alfred Wright, and 
I'^rancis Boberts, employing the stalk of the rhubarb plant. — William 
^rge Plunkett, applying the bark, leaves, and stems of the lava- 
(t ^ra arborea (sea tree mallow), otherwise called arborem marina nostras ; 
m also the vine or straw of humulus lupulus or hop plant, and trifolium pra- 
^cnse, or rubens (common red clover). — David Lichtenstadt, making pulp 
from leather or any kind of animal fibrine, to be used with or without rags. 
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—Joseph Gibbs, a method of treating phorminm tenaz. — ^Bomain Ignaee 
Charles Dubus.— The residue of the bidbs or roots of the lily tribe, the lily 
known as the Turk's cap is preferred. 

In 1858, Jean Theodore Coupier, for treating straw, cane, reed, dwarf 
palm, muze stem, jute, &c., for manufacture of paper. — Robert Hanham 
Collyer, for improvements in making paper from straw. — Jos^ Lois, the 
application of the fibrous textile plant, called in Arabia "Diss,*^ or in 
I^tin '^Arundo festuca patula,*' or by botanists "Festncoides et donaz 
tenaz.** — ^Michael Henry, the resulting products of improrements in dyeing 
and tanning such as spent tan and dye stuff. — ^William Edward Newton, 
improved method of preparing wood pulp. — ^Philip Davies Margesson, for 
applying the residue of sugar cane and other canes. — ^Donald M^Crommen, 
marine plants, and heath, or heather. 

In 1859, David Lichtenstadt, for converting bamboo and the like sub- 
stances into pulp. — Frederick Brown, the leaves or fruit of the ^^ citrus '' 
plant, or tree, generally known as the citron, the orange, and the lemon. 
— Leon Castelain and Charles Frederick Yasserol, the liquorice root. 

We are not responsible for either the botany or orthography of the pa- 
tentees, but have given the descriptions as we find them in their spe- 
cifications. 



ON THE MANUFACTURE OF BEETROOT SUGAR IN POLAND. 

BY LIEUT.-COL. SIMMONS, R.E., C.B. 

The cultivation of beetroot for the manufacture of sugar has of late 
years received an immense development in the kingdom of Poland, and in 
the adjoining provinces of Russia. 

As early as 1812 the Government endeavoured to introduce this manu- 
facture into Poland by offers of loans, and by promising freedom from con- 
scription to persons employed in it. These measures did not, however, at 
first meet with success, the first factory having been established only in 
1831, and the first refinery in 1839. 

Since that time this manufacture has received a great development, as 
there were in 1856 fifty-two factories in the kingdom, thirty-five of which 
were to be found in the Government of Warsaw alone, which, as the centre 
of capital, is also the principal market for the sale of sugar. 

The conversion of beetroot into sugar is entirely performed between the 
end of September and the commencement of April in each year, beyond 
which time the beetroot, if kept, becomes deteriorated. 

The following statement of loaf sugar, manufactured in several years, is 
compiled from the latest Government returns, and shows the progressive 
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increase in the manufacture of this article. It refers, in each period, to the 
manafactoring season. 

In the year 1849-50 there were manufactured 3,628,1701h8. English. 

Do. 1851-2 do. 8,585,587 do. 

Dp. 1854-5 do. 12,150,000 do. 

Do. 1855-6 do. 11,031,000 do. 

Do. 1856-7 do. 15,377,000 do. 

In addition to ' which, in the years 1856-7, were manufactured of a 

coarser sugar, 13,636,0001bs., making a total of manufacture for the year 

1856-7 of 29,013,0001bs. 

The number of persons employed in the manufacture of sugar in the 
year 1856-7 was — 

Permanently ... ... ... 1,748 

Temporarily ... ... ... 5,902 

i Total ... ... 7,650 

; Besides those employed in the cultivation of the beetroot. 

The crop of beetroot for the year 1858 is estimated at 350,000 tons, 
[ which, at the current value of about 24s., gives the large amount of about 
^420,000 as the benefit derived by agricultural interests from this manu- 
facture. 

Calculating the yield of sugar as 61bs. for every lOOlbs. of sugar, which 
is rather under the average, it will be seen that the quantity of sugar manu- 
factured this year will be upwards of 33,600,0001b8. 
This would show a produce of upwards of 7lb. for each inhabitant. 
According to a statement I have before me, the average consumption of 
the following countries, in 1849, was as follows, for each inhabitant : — 
England ... ... ... ... 22 lbs. 

Belgium ... ... ... ... 17 

HoUand 7^ 

France ... ... ... • ... ... 6} 

Switzerland ... ... ... ... 6^ 

Russia ... ... ... 1^ 

It must not be assumed, however, that the consumption of sugar in 
Poland has increased in any degree proportionally to the increase of the 
' manufacture, or that it approaches that of other countries. 

The article of sugar is an almost unknown luxury among the lower 
classes, and must remain so, as long as the present high prices are main- 
tauied. The only sugar in the market is refined loaf sugar, at a price ot 
nearly tenpence per pound, which effectually excludes it as an article ot 
consumption of the poorer portion of the population. 

It has been estimated, and may be confidently assumed, that the con- 
sumption in Poland does not exceed two pounds per inhabitant. 

It appears, therefore, that the produce of the year will be 33,600,0001bs. 
of sugar, whilst the consumption will not exceed 9,500,0001bs., leaving a 
surplus of 24,000,00Qlbs. for exportation into Russia. 
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The ordinary price of refined sugar, as sold in the Warsaw market, is 
about tenpence per pound, and calculating a probable reduction of ten per 
cent, in consequence of the great increase in the production, it appears that 
the total value of the yield will be about £1,400,000, of which to the value 
of one million will be for the consumption of Russia. 

The increase of this manufacture in the neighbouiing provinces of Russia 
has probably nearly equalled that in Poland ; it will be well, therefore, to 
ascertain what may be the effect of the development, of this manufac- 
ture upon the foreign trade of Russia. 

Upon reference to the Reports of the Customs Department of the Empire 
for the five years from 1853 to 1857 inclusive, it appears the sugar of all 
sorts imported into Russia by its European frontier in 1853, amounted to 
47,435,0001bs., of an estimated value of 4,936,560 roubles, almost entirely 
in the form of raw sugar, through the Baltic ports. 

In 1854 this quantity was reduced to 40,822,000lbs., valued at 5,918,226 
roubles, one-seventh of which was imported by the land frontier, by which 
in 1853 there was no importation of sugar. 

In 1855 the import of sugar into Russia was again reduced, and only 
amounted to 36,257,0001bs., valued at 5,208,486 roubles, more than nine- 
tenths of which was imported by the land frontier. 

In 1856 the import trade of sugar into Russia appears to have resumed 
the position it held previous to the war, having amoimted to 48,092,0001bs., 
of the value of 7,111,092 roubles, of which about two-thirds were imported 
by the land frontier. 

The import into Russia for the year 1857 amounted to 59,150,9291bs., 
valued at 8,904,044 roubles, almost entirely imported by sea. 

It will be seen, then, that the quantity of sugar, from the crop of 1858, 
available for export into Russia from Poland, will be equal to two-fifths of 
the whole of the stated import in the year 1857 from foreign countries. If 
the increased production in the adjoining provinces be taken into account, 
it may be assumed that the manufacture of sugar within the Empire would 
nearly suffice, according to the scale of consumption of previous years, for 
the entire supply of the country. 

As the calculated amount of home-produced sugar in Russia, in 1855, 
amounted only to 41,876,0001bs., even after making fiiU allowances for the 
defective nature of the Customs' Returns, it will be seen that sugar is an 
article of luxury, the consumption of which is exceedingly small in Russia 
as compared with other European States, not amounting to one and a-half 
pound per head of the population. 

From the slow progress made in the material development of the masses 
of the people, it will probably be long ere the consumption of this article 
will receive any very great development, and especially so as the large 
interests, both agricultural and manufacturing, involved in producing this 
article, and which have been fostered under a high scale of protective 
duties, will operate to prevent the reduction in price which would imme- 
diately occur if these duties were removed. 
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From the facts above stated, it would appear that the extraordinary 
development of this manufacture in Poland is, in some measure, to be attri- 
buted to the war, which closed the ordinary channels for the importation of 
sugar, and caused a large trade to spring up for the supply of the Russian 
market across the Polish frontier, thus enhancing the value of the article. 

This branch of industry was, without doubt, fostered by the high scale 
of duties chargeable under the old tariff, under which the duty was three 
roubles per pood (about threepence per pound) for raw sugar, and refined 
sugar was altogether prohibited. 

So great was the inconvenience felt in Russia consequent on the cessation 
of all import by sea during the late war, that the Government on several 
occasions reduced the duty on sugar imported by the Polish frontier. 

By the last tariff, which came into operation in July, 1857, the duty is 
fixed as follows : — 

Into Russia, 

Roubles. d. 

Raw sugar ... per pood 3-80 = per lb. 3*8 
Brown do. ... do. 8*20 = do. 3-2 

Into Poland, 

Raw sugar ... per pood 2-00 = per lb. 2 

Refined do. ... do. 4-00 = do. 4 

It would appear, therefore, that although Great Britain and other 

countries could compete with the home manufacturers in Russia for the 

supply of sugar, if those duties were removed, it is probable that the large 

interests which have grown up under their fostering care will for many 

years operate to prevent a reduction of the duty. 

It appears also, that the home production in Russia, including Poland, 
has now become so great that it will act upon the foreign trade of this 
artide, which, in 1857, exceeded £1,250,000 in value, and tend to the ex- 
dusdon of foreign grown sugar for the Russian market. 

Although the stated import of sugar from England in 1856 amounted 
only to 2,435,0001bs., valued at 449,400 roubles, and the result of the ces- 
sation of the Russian sugar trade will not, therefore, be felt very seriously 
on the direct trade with England, it must re-act upon the general sugar 
trade of the world, and, therefore, indirectly upon that of England. 



BALSAM OF PERU. 



The balsam imported into England as balsam of Peru, is produced within 
the department of Sonsonate, in the republic of Salvador, and along the 
wast of which department the trees from which it is extracted extend for 
leagues. 

in the district of Cuisnagua there are 3,574 trees, which yield altogether 
only COOlbs. of the gum annually. With proper care in the extraction each 
tree would yield from two to three pounds, making the total quantity 
citable of being produced, in the before -mentioned district, about 
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10,0001b8. When the season has been more rainy than osnal the product 
is much lower ; but in order to meet this difficidty, the Indians heat the 
body of the tree by fire, — ^by this means causing the gum to exude more 
freely ; this operation invariably causes the decay of the tree. 

Should this mode of extracting the gum by heat not be put a stop to, the 
tree will soon disappear from the coast. This fact has been brought to the 
notice of the Gk)yemment, and inquiries into the matter have been made in 
consequence. 

The Indians employed in collecting the gum say that such trees as are 
well shaded yield a greater quantity, but that those which have been 
planted by hand yield the most. This has been proved by experience, 
particularly in Calcutta, where a considerable quantity is yearly collected 
from trees which have been so planted. During the monllis of December 
and January, the gum oozes away spontaneously. This class of gum is 
called ^^ Cfdcauzate.^^ It is orange-coloured, weighs less than the other, 
emits a strong odour, and is volatile and pungent. 

The export of balsam from Salvador in 1855, was 22,8041bs., valued at 
19,827 dollars. On the coast of Chiquimulilla, in Guatemala, there are 
many trees of the description that yield the balsam ; but, hitherto, it has 
not attracted the attention of the people of the country to collect it, and 
bring it to market. That part of the coast in the State of Salvador, ex- 
tending from Acajutla to Libertad, is emphatically termed the " Balsam 
Coast,^^ because there only is collected the article, known in commerce as 
the balsam of Peru. 

The particular district is intermediate to the two ports, and does 
not reach either of them within three or four leagues. Lying to the 
seaward of a low lateral ridge of mountains, the whole tract, except- 
ing a few parts on the borders of the ocean, is so much broken up by 
spurs and branches thrown off from the main eminence, and so thickly 
covered by forest, as to be nearly impassable to a traveller on horseback. 
From this cause it is so rarely visited, that very few residents, either of 
Sonsonate or Salvador, have ever entered it. Within this space are 
situated some five or six villages, inhabited solely by Indians, who hold no 
intercourse with other towns than what is necessary for carrying on their 
l)eculiar trafiic. Their chief wealth is the balsam, of which they take to 
market from 18,000 to 23,0001bs. weight annually. It is sold in small 
portions at a time, in the before-mentioned towns, to persons who purchase 
for exportation. The trees, yielding this commodity are very numerous on 
this privileged spot, and apparently limited to it ; for in other parts of the 
coast, seemingly identical in soil and climate, rarely an individual of the 
species is met with. The balsam is extracted by making an inci- 
sion in the tree, whence it gradually exudes, and is absorbed by pieces 
of cotton rags inserted for the purpose. These, when thoroughly saturated, 
are replaced by others, which, as they are removed, are thrown into 
boiling water. The beat detaches it from the cotton, and the valuable 
balsam being less of gravity than the water, floats on the top, is skimmed 
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off, and put in calabashes for sale. The wood of the tree is of a close grain, 
handsomely Ydned, nearly of a mahogany colour, but redder ; it retains 
for a long time an agreeable fragrant odour, and takes a fine polish. It 
would be excellent for cabinet-makers, but is seldom to be obtained, as the 
trees are never felled, until by age or accidental decay all their precious sap 
. is exhausted. This balsam was long erroneously supposed to be a produc- 
tion of Southern America ; for in the early periods of the Spanish domi- 
nion, and by the commercial regulations then existing relative to the fruits 
of this coast, it was usually sent by the merchants here to Callao, and being 
thence transmitted to Spain, it there received the name of the balsam of 
Pern, being deemed indigenous to that region. The real place of its origin 
was known only to a few mercantile men. 



MANUFACTURE OF PAPER IN TASMANIA. 

We have not the exact particulars before us of the extent to which paper 
is used in the Australian colonies. But when we mention the fact, that there 
are issued in Victoria alone upwards of fifty newspapers, of which number 
some ten or a dozen are dailies, we fiimish one element of the calculation 
that will* materially assist it. In Australia paper enters as largely as in any 
country in the world of equal population into all the ordinary transactions 
of commerce and social life. The demand for it is necessarily enormous, 
and it is year by year increasing. Like all supplies dravm from a distance 
the quantity of stock greatly fluctuates, and there have been times when 
grave embarrassment was experienced, and the most serious apprehensions 
entertained of the stoppage of establishments in which large capitals were 
invested, from the failure of this most necessary article. The Melbourne 
newspapers have before now had to resort to the use of coloured papers, 
and the Geelong Advertiser was once printed on coarse brown packing paper. 
In addition to the requirements of the newspaper press, and the ordinary 
trade and domestic demand for paper, a publishing trade is being developed 
which will create a new demand. It is enough, however (saysa Hobart Town 
paper), to insist upon the fact that the wants of a civilised community of 
upwards of a million persons in respect of this article have to be supplied, 
and that at present every pound and sheet of paper used is imported, to 
demonstrate our position that a paper mill established in Tasmania would 
find ready to take its produce to a market so constant and so consumptive as 
to render the enterprise highly remunerative. 

It may be suggested, indeed, that if these conclusions are so patent, it 
might be anticipated that colonial capital would readily embrace the oppor- 
tunity offered for profitable investment ; and the suggestion has sufficient 
pertinence to call for remark. There is a disproportionate share of colonial 
capital which has been invested in mining pursuits — stimulated by the hope 
of larger profits than could be expected from other forms of enterprise — a 
condition of things which there is every reason to believe will now rapidlv 
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right itself. But this is not the whole truth. We have even in this island 
capital lying idle, and many men who have patriotism and public spirit 
enough to apply it to any practical uses — if the way is made clear to them. 
We want, however, the presence of practical men in a position to afford 
guarantees of their good faith, competence, and energy to g^ve direction and 
development to the capabilities of the colony. We could point to many 
proofs, and some of them very recent, of the readiness of all classes here 
from the man of large, down to the man of scarcely more than nominal, 
capital to help on every really practical and apparently well directed effort 
to give birth to new industries. If the plant necessary for the establish- 
ment of a paper mill in Tasmania were brought to the colony, we think it 
is not too much to guarantee that no help on the part of the colony would 
be wanting to set it in operation. Or, if there were on the spot men equal 
to the task of directing its construction, in whose competency to conduct 
the enterprise to a successful issue full confidence could be placed, we do 
not believe the public would be found wanting in any of the necessary 
resources. But the condition most essential to the development of a manu&c- 
turing industry in Tasmania is, that it should be inaugurated under auspices 
that would command confidence. We all want the work to be undertaken 
by proper hands, that the success of a grand experiment may not be jeopar- 
dised by charlatanism or incompetency. The pioneers of the new 
movement would be welcomed from whatever quarter they came, but 
they would be welcomed and co-operated with cordially, in proportion as 
they were in a position to inspire general confidence. We must content our- 
selves with giving publicity to the fact, that in this colony a door stands 
open for any enterprising body of men to lay the foundations of a manu- 
facturing enterprise, and that paper-making is one branch of manufacture- 
that would most certainly command a ready success. 

Lest there should be any misgiving as to the existence of a sufficient 
available supply here of the material of such a manufacture, we may state 
that the colony abounds in fibrous vegetation, which has been pronounced 
admirably adapted for all qualities of paper, and which would enable the 
produce of our mills to compete with the ordinary rag paper of commerce. 
The supply of this material is inexhaustible. Not only is its adaptability 
for being worked up into a good paper of every quality attested by the 
very best authorities, but the colony abounds in actual specimens of native 
paper manufactured by the primitive process of the rain beating down upon 
collected heaps of matted leaves, of a strong fibre. In the museum of 
the Royal Society of Tasmania are specimens collected from Mount 
Wellington, which overhangs Hobart Town, of perfect natural paper of 
great thickness thus manufactured. A sight of those specimens would satisfy 
the most sceptical of the availability of the vegetation of Tasmania 
to feed with raw material, as many mills as the demand for the 
Australian market would keep going. In the abundance of the raw 
material, and in the constancy of the demand for the finished product, 
the two main conditions of success exist. The presence of cheap labour, 
of accessible fuel, and of an abundant -walet ?.\rp^\'^ ^vxxxvv^'ea \\\^ xi^^t. 
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METROPOLITAN TECilN^OLOGICAL MUSEUMS. 

South Kensington Museum (Animal and Food Products, and Building 
Materials); Free, Mondays, Tuesdays, and Saturdays. Wednesdays and 
and Thursdays, 6d. each. Ten to Four, and Seven to Ten. 

Museum of Practical Geology, Jermyn-street (Mineral Products). Free, 
daily, Fridays excepted, Ten to Four. 

Museum of Economic Botany, Kew Gardens (Vegetable Products). 
Free, daily, One to Six. 

Ikdustrial Museum, Crystal Palace (Animal, Vegetable, and Mineral 
Products). Free to Visitors of the Palace. 

Museum of the Pharmaceutical Society, Bloomsbury -square (Medicinal 

Products). Free to Members and their Friends. 
East India House Museum, Leadenhall-street (East Indian Products). 

Free on Mondays and Fridays ; by Tickets, on Wednesday and 

Thursday, Ten to Three. 

Economic Museum, Perryn House^ Twickenham^ (Domestic Economy). 
Open on Wednesday, between Two and Five, gratuitously. Admission, 
by Tickets, obtainable from the Society of Arts . 

Museum of the Botanical Society, RegenVs-park (Vegetable Produc- 
tions). Admission by Member^s order. 

*% We shsdl be glad to receive short notices of the Museums of this 
character in the Provinces, in order to complete our list. 



THE MINING EEOOED OFFICE. 



A testimonialY consisting of a handsome tea and coffee service and silver salver^ 
with a purse of 200 guineas, has been presented to Mr. Robert Hunt, F.R.S., Keeper 
of the Mining records, by a number of gentlemen interested in the mineral indas^ 
Wes of the empire. Mr. Josiah Berry, F.R.G.S., was deputed to present the testi- 
monial, and in doing so stated that to Mr. Hunt waa due the merit of having initiated 
^d continued the collection and arrangement of the only official statistics in existence 
of the mineral produce of the British Islands, and that hehad undertaken, and with vast 
labour and experience completed, the compilation of this admiral series of tabulated 
"formation. He had also rendered valuable services for a period of many years to 
^ various departments of industrial science. 



I*R0PEssoR T. C. Archer, of Liverpool, author of •* Popular Economic Bjtany," 
^ been appointed Superintendent of the Industrial Museum of Scotland, 
Edinburgh. 
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THE ROYAL SOCIETY OF EDINBURGH AND THE NEILL MEDAL. 

At the oponing meeting for session 1859-60| of fhe Royal Society, the Neill medal 
and prize was presented, through Professor Balfour, to W. Lauder Lindsay, M.D., 
F.L.S., for his ** Memoir on the Spermogones and Pycnides of Filamentous, fmticulose 
and folicaceous Lichens," read to the society during the last session. In addition to 
awarding this prize, the society is expending a considerable sum of money, — probably 
equal to six or eight times the value of the prize, — in publishing the memoir in question 
in the forthcoming part of its ** Transactions,'" (Y6L 22), and in relative iHustrations, 
executed by the author, which consist of twelve plates of between 400 and 500 
drawings. 

The Neill prize was, by the the late Dr. Patrick Neill, of Oanonmills, the eminent 
botanist, placed in the hands of the Royal Society, to be awarded for distinction in 
natural history ; and this year it was offered for " a paper of distinguished merit on a 
subject of natural history, by a Scottish naturalist, presented to the society during three 
years preceding Ist February, 1859 ; and, failing such paper, for a work or publication 
by a distinguished Scottish naturalist, bearing date within five years of the time of 
award." As might have been expected there was no lack of natural history papers pre- 
sented to the society during the years in question, and therefore no lack cd competitors 
for this honour. In awarding all its prizes, the society is prepared to do the most 
ample justice to the merits of the papers sent in, by availing itself of the assistanoe 
of the most eminent authorities in every department of natural history, both 
at home and abroad, who are called upon to examine and decide. The medal now 
awarded contains on one side a profile of its founder, and on the obverse side the in- 
scription, ** Adjudged for eminence in Natural History, to Wm. Lauder Lindsay, M.D., 
by the Royal Society of Edinburgh." Lord Neaves, one of the vice-presidants of the 
society, in the course of his long and able inaugural address, remarked, in regard to the 
Neill prize :— ** The Neill medal and prize, founded by our late member. Dr. Patrick 
Neill, for the encouragement of the natural history studies, in which he took a life-long 
interest, has been awarded by the council to Dr. Lauder Lindsay, a Scotchman, but 
not a Fellow of this society, for a paper on the Lichens, showing immense labour and 
research. This paper has been submitted to competent botanists for their opinion, and 
the council have pleasure in stating that it has received their high approbation. It 
will, therefore, not meraly be rewarded by the Neill medal and prize, but it is 
in the course of being printed at length in the * Transactions,' and of being illustrated 
by numerous plates, beautifully executed by the well-known artist, Mr. Tuffen West, 
of London. The delay which Fellows of the society have experienced in receiving 
their Fasciculus of Transactions arises from the wish of the council to include in it 
this important contribution, which will very soon be completed." 

The Macdougall-Biisbane medal and prize, of the same society, — the only other one 
awarded during the past year, — was conferred on the distinguished geologist. Sir 
Roderick Murchison, at the meeting of the British Association, at Aberdeen, in 
September last, " in consideration of his original, persevering, and successful exer- 
tions to throw light upon the superposition and real age of vast geographical forma- 
tions of extreme antiquity in the north-western Highlands." 



REGENT WORKS ON TECHNOLOGICAL SUBJECTS. 

Davison's " Geognosy of Gold Deposits in Australia," 8vo., cl. 
Donaldson's " British Agriculture," imp. Svo., cl. 
Humble's ** Dictionary of Geology and Mineralogy," 8vo., cl. 
Bennett's " Gatherings of a Naturalist in Australasia," Svo., cl. 
Mill's " Wine Guide," 18mo., cl. 



WORKS ANNOUNCED. 

British Fungology, by Rev. J. M. Berkeley, 8vo., cl. Lovell Reeve. 



THE TECHNOLOGIST. 



THE RED DYE^TUFFS OF INDIA. 

BY M. C. COOKE. 

Pusscnre the oourse adopted in the paper on *^ The Yellow Dyes of India 
ud Chma,'^ we now proceed to enumerate briefly the principal red dye- 
stufl of India. Those of China are at present too little known, or those 
with which we are at all acquainted are too unimportant, to merit attention. 
Hie majority of the substances used for dyeing red in India partake of the 
charKteristics of madder, although that substance is itself but sparingly 
used. The place which in Europe is occupied by madders is in India sup- 
plied by the morindas and munjeet. This latter substance has found its 
way into the Enropean markets, but it has generally had a difficult matter 
to compete with the madder dyes already in use. The treatment it requires 
isomilar; but although the native dyer of India prefers his mut\jcct and 
chay-root, the British dyer has still greater &ith in the long- tried 
madders. Had a different treatment been required, it is to be questioned 
wbether it would ever have experienced a trial here at all, since so little 
inclination is exhibited for new processes or new products, except they can 
be used as cheap substitutes for those in vogue. This is not the case solely 
with dyes, but with other commercial products. 

Neilghebry Mukjebt, the produce of liubia tinctoria^ observes Dr. 
Cleghom, " is abundant on the higher slopes of these mountains. This 
indigenous dye is used to a considerable extent by the Badaga tribe, whose 
crimson striped cloth is coloured with this root ; but I cannot learn that the 
vtide is exported for merchandise, although one or two small consign- 
ments are said to have been sent to Europe. Messrs. Flynn & Co., ot' 
Madras, applied to me for a quantity of the root, and prepared a cake of a 
carmine colour, which produced satisfactory results. This creeper grows 
most luxuriantly in all the hedgerows about Ootacamund and on the slopes 
down to Wynaad (3,000 feet), so that the root is procurable at the simple 
^^ of Cooly hire. I observed that the roots are larger and redder af 
S^ter elevation, becoming knotted and duller as the altitude lessens 

p 
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This, therefore, is the true madder ; but it does not appear generally to 
have as great a repute in India as some other red dye-stuffs which we shall 
hereafter name. Bombay madder finds its way to the English market, but 
does not realise the best prices. 

Mr. H. Cope, to whom the sample of Neilgherry munjeet was submitted, 
obseires : — *^ It is impossible to say, from a mere specimen of the root, 
whether the munjeet now before me, and that of Affghanistan, are firom 
plants of the same species or not ; but if any dependence is to be placed on 
tiie difference between the two, I should be induced to think tiie species 
distinct. I have already mentioned that the Affghan species of Rubia is 
still unnamed, unless Dr. Griffith should have affixed a name to tiie 
specimens sent home, which might be easily ascertained from Sir W. J. 
Hooker. The root sent by Dr. Cleghom is much coarser, tortuous, and 
thicker than that of the western root. I have submitted one sample to the 
inspection of three brokers of experience in Umritsur, and they consider 
that, although containing colouring matter to a considerable amount, it is 
by no means so productive in this respect as the Ghuznee plant. I concur 
in this opinion, but think it likely that Dr. Cleghom*s sample was, like tiie 
Kangra specimen I sent you some time ago, dug out of season. It should 
be remembered that the cultivated species, both of Affghanistan and the 
south of Europe, the root of munjeet and madder, is considered unfit fi)r 
dyeing purposes until the third year of its existence." 

Munjeet. — ^This dyeing material, the produce of Ruhia munjista^ is now 
tolerably well-known in Europe. Generally it is not of so great repute, 
or so imiversal a consumption as other red dye-stufis in India, but in Assam 
it is commonly employed. Good samples have been grown in the Dupla 
Hills in Upper Assam. The colours dyed with munjeet are affirmed to be 
fblly as durable as those obtained with madder, and appreciably brighter. 
It is gradually winning its way into favour with European dyers. 

Dr. A. Campbell, Superintendent of Daijeeling, replying to the doubts 
expressed as to the use of the stem or stalk of the Nepal munjeet for dye 
purposes, says : — " Having had abundant means of judging of the Nepal 
munjeet, I would wish to certify to the fact that the entire plant is always 
dried, and is the munjeet of commerce used by dy esters in that coimtry, as 
well as in Sikkim and Bootan. The root of Affghanistan may or may not 
be the same as the madder of Europe, but it is not, I believe, the same 
plant as the Himalayan munjeet. It may be well to ascertain precisely what 
is meant in the Bombay export returns by 'madder' and 'madder-root;* 
whether they are separate names for the same articles used heedlessly, or 
are really different articles, and if so, what ? Is ' madder ' the Himalayan 
munjeet, and ' madder-root * the Affghanistan article ? Is the Affghanistan. 
article and the madder of Europe the same ? Is the root only of ^e Euro- 
pean plant used in dyeing ? These questions are all in need of settlement. 
The great hulk of the munjeet, as presented to the dyesters, is no doubt » 
serious disadvantage ; but to reduce its bulk, by grinding it into powder, 
still leaves a great weight of material for carriage, so that the great deside- 
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ratum really is to lesaen the bulk and weight without any losa or damage to 
the colouring matter. Many years ago Dr. Inrine, of the Bengal Service, 
when at this place (Darjeeling), on account of his health, made aome e^tperi- 
ments for this purpose on the munjeet, but I never heard the result * Hia 
object was to prociire the whole colouring matter in the form of cakes, like 
indigo I but how it aaflwered I do not know, A great deal of munjeet h 
exported irom all parts of the southern face of the Himalaya into Thibetj 
where it is much used in making the purple dye of Lamas' habiUtnents, As 
the transport of this bulky article is entirely effected on men's shoulders, 
and over difficult passes of elevationa, from 14,000 to IS.OOO feet, the reduc- 
tion of hulk and weight is quite as much a deaideratum for the Thibet trade 
as that to Europe," 

l>r» Gibson^ Superintendent of the Botauic Gardens of Western India, 
remarking upon this letter, states :^** My impression ia — Ist, That the root 
only is ext*ortcd \ 2nd^ That the madder of Aifghauiatan is Eubia cordi/Qlia, 
1 grew a quantity of it in this garden for years, and have more than once, 
I think, sent specimeni of the root, mch wa a basketful at a time, to Bombay; 
but as the subject was taken up by no one, I ceased to cultivate the plaot, 
I certainly, until I saw Dr. Camphcir& letter, doubted the fajct of the stem 
eoxttaining any colouring principle, and even yet I suspect some error. 
I believe that the madder and madder-root, as marked in the Bombay 
returns, are identical." 

Mr. H. Cope more recently furnished to the Agricultural andHorticultiiral 
Society of India some further informafcion respecting munjeet. " Madder 
(he observes) is certainly not the same as the Himalayan munjeet, as dis- 
tinctly laid down by the letter &om Avignon you communicated to me 
some time ago, in which it was stated that not only were they not the same, 
but that the colours obtained were different, and appUed to different pur- 
poses. Whether the munjeet of Affghaniatan is identical with the madder 
of Europe remains to be proved. It is certain that what is exported from 
Sind as nmnjeet is exported from Bombay as madder, and that the Bombay 
export is called madder in England. But the matter will be shortly set at 
rest, when the samples my firm has sent to Messrs. King, of Avignon, reach 
their destination. A species of munjeet growa wild and abundantly in the 
Kangra Hills, but it does not appear to be used for dyeing or commercial 
purposes by the indigenous population. It, therefore, becomes a matter of 
some importance whether the Kangra plant is applicable to the purposes 
for which madder and the Himalaya munjeet of Nepal, Assam, &c., is used. 

'* The roots, when taken up, appear to me to differ in nowise from the 
Affghan madder — specimens of which, sent by me, were so much axlmired. 
I now do myself the pleasure of forwarding to your address one seer of this 
nmnjeet J stem and root, selected from a quantity which Mr. D, F. Madeod, 
Financial CommiHsioncr of the Punjab, was so good aa to obtain for me at 
Kangra. It labours, in my opinion, under the disadvantage of having been 
gathered much too early, I consider October the proper month for digging 
^p the root, or even later. I also send two specimens of country cotton 

F 2 
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cloths dyed : No. 1, with Affghan manjeet or madder ; No. 2, with the 
munjeet so obligingly sent by Mr. Macleod from the vicinity of Dhurm- 
sala, in the district of Kangra. You will observe that the latter is inferior 
in appearance to the former. The inferiority is chiefly owing to the root 
having been dag much too early in the season, and probably (in the opinion 
of the dyer) to the root not containing, even when mature, quite so much 
colouring matter as the Affghan madder. It strikes me that it may turn 
out, that, while the Kangra root may prove the same as that of Nepal, the 
Affghan root will be found closely identical with the European madder. I 
ought to mention that the same process described below has been adopted 
in both cases by the dyer. If my surmise be correct, this should not have 
been done, as I am told, on excellent authority, that the process in Europe 
for dyeing with the munjeet of Bengal, and the madder obtained from 
Bombay, and that grown in France, &c., is very different, and the colour is 
not the same. If you would have the goodness to cause two pieces of 
similar cotton cloth to be dyed in Calcutta according to the local process, 
one with part of the Kangra munjeet, and one with Nepal munjeet, a fair 
comparison might be elicited as to their respective value and appearance as 
dye-stuffs, 

^^ I give you the Umritsur mode of dyeing with munjeet, premising that 
all the ingredients used are carefully weighed in proportion to the wdight 
of the cloth to be dyed ; the weight of munjeet being equal to that of the 
cloth. The unbleached cloth weighing, in this instance, three chittacks, or 
fifteen tolas (about six ounces), is first washed in cold water and dried. At 
evening it is dipped in a saponaceous mixture of one and a-half chittack 
of till oil (gingellie or sesame) and three-quarters of a chittack of sujee (the 
impure carbonate of soda that abounds in this part of the country). Being 
thoroughly imbued with this ley, it is hung up to be dried. It is then 
washed three or four times successively in water, with a small quantity of 
sujee, and dried each time. Finally washed in pure water and dried. 

" Two tolas of mace (the gallnut of the Tamarix dioica, largely used here) 
are ground to a fine powder, and with two tolas of alum form a mordant, 
with the assistance of water, in which the cloth is dipped six or seven times, 
being well wrung and dried each time. Three chittacks of munjeet are 
pounded fine, and a small quantity of mace added in cold water. This 
water is heated, in the first instance, to about 130 degrees, when the whole 
is taken out and hung up. At the second dipping, the water is heated to a 
higher degree, and on the third dipping is caused to boil for some three- 
quarters of an hour. The cloth is then wrung, dried, and ready for use, 
after a final washing in clear cold water. The dye is, of course, fast. 

*^ I cannot find, on inquiry, that an}' munjeet from the Kangra Hills has 
ever found its way into our market, and I believe Mr. Macleod told me the 
hillmen themselves did not know the use of it ; but I hear that some mun- 
jeet has occasionally been brought from Kashmere, and is considered good." 

In accordance with Mr. Cope's suggestion, the Society had two pieces of 
cloth dyed at Calcutta, one with a portion of the Kangra munjeet received 
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from Mr. Cope, the other with the Nepal munjeet received from Dr. Camp- 
bell. They were both inferior in colour, especially the Kangra muiyeet- 
dyed specimen, to those received from Mr. Cope. 

With the view of making our information on this point more complete, 

it is thought desirable to introduce in this place the local (Calcutta) native 

process of dyeing the few pieces of cloth above referred to, as given by the 

dyer (Juggoo Bundhoo, Sircar of Chitpore) : — 

I ^* About fifteen tolas of each kind of munjeet were exposed to the sun ; 

I when perfectly well dried they were broken into small pieces, and the bark 

f taken off, leaving the pure dyeing substance, which, having been dried 

agam, was reduced to powder. During this operation two pieces of cloth, 

about nine feet long and two feet broad, were well washed in clear cold 

water ; when dried they were washed in a decoction of the gall of the 

haare tukee (Terminalia chehula) and dried ; they were then laid over two 

tables, and a thick liquid substance,* previously prepared, was put over 

them by means of a small fiat piece of wood called ^pottaee;* the cloths 

being dried, were put for a brief period on the surface of the running water • 

of the river Hooghly, and they were then thrown with full force ten times 

over a large flat piece of wood (such as used by washermen) ; they were 

afterwards dried ; and when all this was done, the munjeet powder was put 

on the fire with about a seer of water in two different pots, and Dhallphul 

(the flowers of Griska tomentosa)^ which is used as a mordant. When the 

water was in a boilmg state, the two pieces of cloths were put in these two 

pots, and were constantly shaken by means of a stick for upwards of six 

hours, during which time the fire was made to burn gently — that is to say, 

neither very strongly nor very feebly ; the cloths were then taken out, 

washed in cold water, and dried.** 

Chay-koot. — ^This is the produce of a herbaceous plant belonging to the 

natural order Rubiacece, and known as Oldenlandia (Hedyotis) umbellata. It 

is common in sandy soils along the Coromandel coast. The dye is obtained 

firom the roots, which are long, much divided, and slender. The plant is 

found both wild and cultivated. In commerce the roots are met with in 

small bundles from an inch and a half to two inches in circumference, of 

thin twisted roots from six to nine inches in length. The contortions are 

nearly r^ular throughout their entire length, and resemble in form the 

convolutions of a corkscrew, of which they are about the thickness. The 

native dyers assign the first place to that quality which yields the deepest 

red, and which is employed for dyeing thread before it is taken to the loom. 

This is woven into handkerchiefs formerly in great demand under the name 

of Pulicats A considerable quantity are still exported to Antwerp. 

Others, with patterns in which chocolate tints are found, and known as 

Madras handkerchiefs, go the West Indies and Southern States of America, 

i through the port of London. These are much prized by the negroes. 

• This substance is composed of gum arabic, alum, and sugar of lead : the two latter 
*re given in very small quantities. 
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In Madura the paler tint is preferred. The cloths dyed at Madura after 
they are woven are exported in considerable numbers. The chay-root is in 
this case mixed with Morinda bark. 

The other colours dyed with chay-root are— (1) Chocolate, which is 
obtained by the subsequent application of pupU chuckay to the red obtained 
by the chay. It is much prized in the bandana or Fulicat handkerchiefs 
exported to the West Indies. 

(2) By the addition of salt of iron mixed with syrup a fast black colour 
18 obtained, fit for printing chintzes, but which is never used for dyeing 
thread, which would be rotted by the process. 

(3) A very fine red is produced by adding safflower with lime-juice and 
soda, but this is not a fast colour. The mordant always used is idum. 

Of late years the demand for this dye-stuff has fallen off in consequence 
of the preference given to another material called Cherinji. 

The native process for dyeing red with chay-root is very complicated, and 
is tiius described for 3^ lbs. of white twist : — 

Take of sweet oil | lb., ashes of milk-hedge* f lb., sheep^s-dung -^ lbs. ; 
mix, and keep in an earthen vessel for the space of four or five years — ihe 
older it is the better. Then, when about to commence the process ci 
dyeing to the above mixture, add fresh ashes of milk-hedge 22 pints, spring 
water 11 pints ; mix and strain, and add to the strained fluid ; shake the 
whole well tc^ther, and then add sweet oil l^lbs., sheep's-dung l^lbs., 
spring water 2f pints ; mix the whole in a vessel. Then steep the twist in 
it for an hour, pressing and squeezing it well with the hands, to cause it to 
absorb the fluid fiilly ; after which leave it to soak. On the following day 
remove the twist, and dry it in the sun. Then take in a vessel afresh ashes 
of milk-hedge 16^ pints, spring water 8^ pints ; mix and strain, and add to 
the strained fluid sweet oil l^lbs. Shake the whole well together, and steep 
the thread in it for an hour, using the hands as before ; leave it to soak all 
night. Next morning take out the thread, and dry it in the sun. In the 
evening of the same day take in a vessel afresh ashes of milk-hedge 16^ 
pints, spring water 8^ pints ; mix and strain, and add sweet oil fib. ; steep 
the thread in the mixture, using the hands as before, and leave till next 
morning. Then remove, and dry in the sun. Next take afresh ashes of milk- 
hedge Si pints, sweet oil 6 oz., spring water Si pints ; mix, and steep the 
thread as before ; leave it soaking till next morning ; then remove, and dry 
in the sun. Take again the same mixture, in the same proportions as the 
last ; mix, and steep in as before until next morning. Then take afi*esh 
ashes of milk-hedge 4^ pints, sweet oil 3 oz., spring water 7 pints ; mix, 
and follow the process as before, and take afresh ashes of milk-hedge 2} 
pints, sweet oil 1 oz., spring water 5^ pints ; mix, and follow the process as 
before. Then take afresh ashes of milk-hedge If pints, sweet oil f oz., 
spring water 5J pints ; mix, and follow the process as before. Dry the 
thread for three days in the sun ; on the fourth day take afresh ashes of 

* Milk-hedge is a species of Euphorbia. 
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milk-hedge 8^ {Miits, sweet oil ^Ib., spring water 8jf pints ; mix and follow 
the process as before, bat dry the thread in the shade the same night 
Then take afiresh before noon next day ashes of milk-hedge 4^ pints, sweet 
oil 2 oz., spring water 5( pints ; mix and strain, then steep the thread in 
the strained fluid a whole day and night, remove the thread next day, and 
expose it in the snn for four days. Then leave the thread untouthed for 
a whole month, and after the expiration of that period expose it for a day 
or two to the sun. On the day following wash the twist in pure spring or 
river water, and on the evening of the next day take in a vessel afresh 
spring water 27( pants. Pounded ali* leaves 11 pints, powder of ehay* 
loot H pints ; mix the whole, steep the thread in the mixture, using the 
hands as before, and leave to soak for the night On the following mom* 
ing wash the thread in pure water, and leave to dry. 

The last process to be repeated afiresh for the seven following eveningii 
omitting the ali leaves after the first two days. On the eighth day in the 
morning allow the thread in the mixture to boil — say from four to eight 
pjn. ; then remove, and keep the thread in the vessel covered until next 
morning, when remove the thread, and wash it in pure water, leaving it to 
diy in the shade for a whole day. Bepeat the washing and drying for the 
four following days ; on the fifth day take afresh ashes of milk-hedge 8^ 
pints, spring water 8^ pints, sheep's dung 3-lOths of a pound, sweet oil 
ilb. ; mix, steep the thread, using the hands as before, and then take it out 
to dry. A simiUur course must be followed for the three succeeding days, 
then keep it quiet one day ; on the following day wash the thread in good 
water, and leave it to dry all next day. Then take afresh powder of chay- 
loot i lb., spring water 27^ pints ; mix, steep the thread, observing the same 
process as before ; next morning remove the thread, and wash it in good 
water, and leave to dry, following a similar course for three days, then 
keep the thread quiet for ten days, after which take afresh ashes of milk- 
he^ 8^ pints, sweet oil ^ lb., spring water 8^ pints ; mix, steep the thread, 
observing the same course as before, and leaving it till next day ; then dry 
it in the shade, and follow the same process three days, then leave it for ten 
days, after which wash in good water, and take afresh powder of diay- 
root ^Ib., spring water 22 pints ; mix, steep the thread in the mixture, 
using the hands as before, and dry in the sun next morning. Repeat the 
same the three following days, then on the succeeding morning wash the 
thread well in good water, and when dry it will have attained a beautifid 
&st red colour, ready for weaving purposes." 

The celebrated red turbans of Madura are dyed with chay-root, which is 
considered superior of its kind ; but this is probably owing to some chemical 
effect which the water of the Vigay River has upon it, and not to any 
peculiar excellence of the root itself. 

Chay-root is said to deteriorate rapidly in the hold of a ship, or, indeed, 
in any dark place. Hence it has not been found to answer the expectations 
of dyers at home, who have received it for experiment. 

*.Ca8an oH, MemecyUm tinctorium, vide " The TBCHyoLOOiST," No. I., p. 7. 
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exported to the West Indies. 

(2) By the additioD of salt of iron mixed with symp a fast black col< 
» obUined, fit for printing chintzes, but which is never used for dyei 
thread, which would be rotted by the process. 

(3) A raj fine red is produced by adding safflower with lime-juice a 
tod^ bat this is not a last colour. The mordant always used is alum. 

Of late ycin the demand for this dye- stuff has fallen off in conseqnen 
of the prcfeicnee given to another material called Cherinji 

The natiTC proccsa for dyeing red with chay-root is very complicated, ai 
ii thus described for 3|^ lbs. of white twist :— 

Take of sweet oil ) lb., ashes of milk-hedge* | lb., sheep's-dung ^ lbs 

mi«, and keep in an earthen vessel for the space of four or five yeu-s—tl 

oUcr it is the better. Then, when about to commence the process ( 

drting to the above mixture, add fresh ashes of milk-hedge 22 pints, sprin 

water 11 pints ; mix and strain, and add to the strained fluid ; shake tl 

whole well together, and then add sweet oil 1^ lbs., sheep's-dung l^lbs 

fBrinf water ^} pints ; mix the whole in a vessel. Then steep the twist i 

it ibr an honr. pressing and squeezing it well with the hands, to cause it t 

abiorb the fluid fully ; after which leave it to soak. On the following da; 

reniove the twist, and dry it in the sun. Then take in a vessel afresh ashe 

of milk-hedge 16J pints, spring water Si pints; mix and strain, and add ti 

the strained fluid sweet oil IJlbs. Shake the whole well together, and steei 

the thread in it for an hour, using the hands as before ; leave it to soak al 

niirht Next morning take out the thread, and dry it in the sun. In th( 

evening of the same day take in a vessel afresh ashes of milk-hedge 16j 

nintii, spring water Si pints ; mix and strain, and add sweet oil Jib. ; steq^ 

die thread in the mixture, using the hands as before, and leave till nexi 

ominxr Then remove, and dry in the sun. Next take afresh ashes of milk- 

hLre si pints, sweet oil 6 oz., spring water Si pints ; mix, and steep th€ 

•1,3 J before : leave it soaking till next morning ; then remove, and diy 

iT Take again the same mixture, in the same proportions as the 

!"• J^and stearin as before until next morning. Then take afresh 

/ ' r «5Ik hedire H pints, sweet oU 3 oz., spring water 7 pints ; mix- 

Mhcs of « ''^-''3 I ^. ^d take afresh ashes of milk-hedge 2§ 
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•Milk-hcdge is a species of Euphorbia. 
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Attention was first drawn to this dye-stuff in 1798 by a minute of the 
Board of Trade, recommending its importation ; but Dr. Bancroft, who 
made some experiments with a sample of damaged chay-root, considered it 
inferior to madder, and its further importation was discouraged. 

Cherinji. — ^This root, which is grown in the Dekkan, iB supposed to be 
the produce of Cherongia sapida, or Buchanania latifolia. This is used in 
conjunction witli a root called jagi,* imported from the hill country of 
Granjam, and a colour ^s produced nearly equal to the chay, whilst the pro- 
cess is simpler and less expensive. The colour, however, is neither so 
bright nor so enduring. A drop of spirit removes the colour from cloth 
dyed with Cherinji, whilst it has no effect on the chay dye. Sometimes a 
little chay-root is mixed with Cherinji to improve the colour. 

MuNGKUDU {Morinda unibellata). — ^This dye-stuff is in extensive use in 
the Indian Archipelago, and sparingly on the continent of India. 

Mabdl chaka, or Muddy chuckay {Morinda hracteatd). — ^The tree 
producing this dye-stuff grows freely everywhere in India, and no par- 
ticular care is required in gathering it. The best dye is procured from the 
bark of the roots of plants three years old. It is one of the conmionest red 
dyes of India, though the colour is dull, yet it is considered faster than the 
brighter tints obtained from other substances. 

NooNA CHUCKAY {Mofinda citri/olia). — ^The bark and root of this 
Morinda is used in the same manner as the last. Most of the Madras red 
turbans are dyed with this substance, which is very common in that presi^ 
dency. It is called the Hal plant, and yields three different permanent 
shades — ^a bright red, a pink red, and a faint red. 

SooRiNJEE CHUCKAT {MoHnda tinctorid). — ^Another aUied substance, 
equally valuable, and in as common use. It is also known under the name 
of dch-rooL The colouring matter of the Morindas is far more permanent 
than that of some other of the red dyes of India, and although not so bril- 
liant, as at present manipulated, there is no doubt that under improved 
management it would become an important rival to madder. 

There are other Morindas occasionally used in India for dye purposes. 
Such, for instance, as Roioc, the roots of Morinda roioc, and Chachuca, 
of Morinda chachuca, as well as those of M. muUiflora at Nagpore, and 
M. angustifolia in other localities. 

Sappan. — ^A large quantity of Sappan, or Buckum wood, the produce of 
CcBsalpinia sappan, is grown in Malabar, and its cultivation might be still 
further extended. A custom prevails on the birth of a female child, which 
tends to keep up a good store of young trees. The Moplahs are in the 
habit on such occasions of planting from forty to fifty seeds of saj)pan, and 
the trees which reach maturity in ten to twelve years are her dowry when 
she is married. Ihe sappan tree (puttingay, Hindoo) is cultivated in 
Faulghaut, Madras, for the purpose of dyeing the straw used in mat-making. 

* Jagi is the name given by the Telngus to Jasminum grandiflorum ; bnt there is no 
further evidence whether this is the plant of which the leaves are used as above. 
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This dye is much used in Pegu, where silks are dyed by means of it of a 
dark red colour. It is here called TienJ-Jet. 

The wood of the trunk, and also of the root, are rendered available. 

Yempalum.- — What this substance may be, which was exhibited, as a 
native red dye-stuff, at the Madras Exhibitions, we are unable to conjecture. 
Both wood and bark, under the names Yempalufn Kodi and Yempalum Paki, 
seem to be in use in Madura. We have never seen it, nor is it to be found 
in the collection at the East India House. If it is of any value, we may 
ultimately hear of it again. 

Oasuabina Extract. — ^The extract of the bark of Casuarina equiseti- 
folia was prepared by M. Jules Lepine, of Pondicherry, for one of the 
Madras Exhibitions, and for which he received a second class medal. The 
extract is fixed by a solution of bichromate of potass with alum as a mor- 
dant. It gives a reddish nankeen colour, with iron a black, and with a 
mixture of mordants a grey. The coloiu* is affirmed to be unaffected by 
water, alkalies, solar light, or heat. 

Kaboung, or Mangrove Bark. — ^This product of EhizopJiora mangleia one 
of the colours introduced by Dr. Bancroft, and of which he monopolised 
the use. It is used in Arracan as the source of a diocolate colour. This 
substance can be readily enough obtained if foimd valuable to the home 
dyer, as it is often imported for tanning. A parcel was on sale in the London 
markets in the early part of the present year. Another chocolate dye is 
in common use in Arracan, imder the name of Thit-nan-weng ; but of its 
source or value we are unable to inform our readers. 

Red Sanders Wood. — ^The wood of Pterocarpus sanialinus is stated to 
afford a good red with a mordant of alum, but it is not much used locally 
It is sold by weight, and forms a regular article of import from Madras. 

Rerro— Ting-njet. — These are two purple dyes in use in Arracan, 
which were sent to the Great Exhibition of 1851. The bark and wood of 
the latter is used. 

The-dan — ^Thit-tet. — ^Two red dyes of Arracan, the bark and wood of 
the first being used. They were exhibited at the same time and place as 
the last. The bark of Photinia dubia is used as a red dye-stuff in 
Nepal. We have enumerated these dye-stuffs, of which we are unable to 
give any particular information, in the hope that it may lead to some further 
inquiry, and that ultimately we may be enabled to add further particulars. 

Rukta chandan. — Under this name a red dye is said to be obtained 
from the root of Adenanthera pavonina^ the tree yielding the hard red 
ornamental seeds so extensively used to make bracelets. This is not at all an 
uncommon dye-stuff in India, nor is its use of a local character. It is one 
of the substances which seems to deserve a trial. Mr. Oondatje states that 
the testa, or hard covering of the seed, is in use in Ceylon as a red 
dye. 

EoossuMBA. — Under this name safflower^ the produce of Carthamus 
tinctorius is used in India, as elsewhere, for pinks. It is more carefully 
collected in China than in India, and as no subatance wxS^x^ \svcpt^ 'Ix^scv 
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carelessness in collection than this, the superiority of the Chinese article 
may be traced to this cause. 

HoANG-Tcm, or Safflower. — This substance is the colouring principle of 
the flowers of Carthamus tinctarius^ L.; known as safflower. The plant is 
cultivated, for tinctorial purposes, extensively in the provinces of Sse- 
tchouen, Yun-nan, Ho-nan, Kiang-si, and Chenai. The method of prepa- 
ration is described as follows : — ^* The flowers are placed in a bag of doth, 
strongly pressed, being first dipped in pure water, and then in the water of 
sourrin ; the bag is wrung several times, in order to extract all the yellow 
juice. This done, the flowers that now contain only the red colour are 
damped with a watery solution of the ashes of rice straw, covered with 
green herbs, the day after they are formed into thin cakes.*' 

The Chinese have been noted for producing on cotton and silk a brilliant 
scarlet colour. 

GoDARi, or Dhauri. — ^The red flowers and leaves of GrUlea tomentosa are 
used for dyeing purposes. In the l^orthem Circars, where it is known 
under the name of Godari, the leaves are employed in dyeing leather. 
Sheep-skins, steeped in an in^sion of the dried leaves, become a fine red, 
of which native slippers \re made. The dried flowers are employed in 
Northern India, under the name of Dhauri, in dyeing with Morinda bark ; 
but perhaps more for their astringent than for their tinctorial properties. 
Dr. Gibson states that in Eandeish the flowers form a considerable article 
of commerce inland as a dye. It grows abundantly in the hilly tracts of 
the Northern Circars. 

Teak Flowers. — ^The flowers of the Teak tree (Tectona grandii) are 
used in parts of India for dyeing red ; but their use appears to be confined 
to a few localities. 

FoMEGBAKATB Flowers. — The bcautiful flowers of Punica granatum 
are affirmed to be in use in Bellary as a red dye ; but how far they are 
available for general dyeing purposes we are unable to affirm. We should 
imagine their use to be entirely local, since they are unknown as a dye-stuff 
in most other parts of India. 



MICA AND ITS USES. 



Mica is a finely foliated mineral, of a pearly metallic lustre. There is 
great diversity in the composition of mica, coming from difierent locali- 
ties ; generally it is a silicate of alumina united with silicates of iron and 
potash. Very beautiful specimens of mica abound in the United States. At 
Acworth, New Hampshire, they lie embedded in felspar ; at Monroe, New 
York, a large vein of a green-coloured variety exists. The crystals at 
Goshen, Massachusetts, are rose-red and rhomboidal ; and that found in 
Brunswick, Maine, is in emerald-green scales. 
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We find the following description of the Donwee Mca AGne in the report 
of the Geological smrey of India : — 

This is situated in Porgnnnah Currucdyah, ahout midway between the 
base and snmmit of a mountain 600 feet high, forming the south-eastern 
extremity of the valley of Dunwee, near the village of the same name. 
The glitteiing effect of the mica in the sun was the chief attraction to the 
eye on entering the valley, and rendered the concealment of the mine by 
the jealous Mahiyans impossible. 

The mountain in which the mine is situated consists of the coarse crystal- 
line gneiss, the strata being inclined at an angle from 60 to 80 degrees with 
the horizon, alternate at short intervals with beds containing flakes of mica, 
an inch in thickness, and varying in length and breadth from six to twelve 
inches. 

These massive plates of mica are loosely agglutinated with large rhom- 
boidal crystals of felspar, and occasional detached lumps of pseudo-morphio 
quartz, the latter often containing schorl, the whole being embedded in a 
soft scaly talcose matrix, from which the mica is easily removed. 

The excavations are formed at all points within the space of 50 yards in 
breadth, and 300 in length ; some being carried perpendicularly down 
between the strata, and others horizontally, in each case following the 
direction of the strata. 

About 50 to 100 men and boys are employed in extracting the mica, and 
as many more women and children in sorting it and smoothing the rough 
edges of the flakes, so as to render them portable. 

In the village were several Mahajans, some superintending the works, 
others acting as agents for the supply of mica ; while the numerous bul- 
locks with panniers, and the heaps of packages of mica in bags ready for 
despatch, give the place a busy appearance. 

There are two other great mica mines in the same neighbourhood ; one 
of these is at Dhoba, near the Dumchanee Pass, in Purgunnah Curruck- 
dyah, and the other at Quadrumma, in the purgunnah of that name. They 
are said to be larger and better mines than the one here described, which 
lias only been recently opened. 

The Dhoba and Quadrumma mines have existed for many years, each, it 
is said, afibrding annually upwards of 100,000 maunds of mica. The mica 
is sold at the mines at 4 rs. (8s.) per maund. One lakh of maunds are said 
to be transmitted annually from the Dunwee mine alone to Calcutta, vid 
Bancorah, where it is sold at Company ^s rupees 7-8 per maund, or SO rs. 
for four maunds. 

Mica is in general request throughout India, and is largely employed in 
decorative purposes at native festivals. From what I could learn, three- 
fourths of the supply for all Hindustan would appear to be derived from 
the three mines here alluded to. It therefore becomes a question whether 
the produce of these mines might not be made available to the public 
revenue. 
The additional cost of a rupee or two per maund imposed in the form of 
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tax, would be little felt in an article the consumption of whicb falls upon 
no particular class, while the revenue deriyed from this source might be 
devoted to the construction of roads ; and thus, by &cilitating transit, ulti- 
mately cause a reduction in the price of the article, more than equivalent 
to the duty levied upon it. 

One of the principal uses to which mica is turned on the other side of 
India is as a substance for miniature drawing and paintings, for which Delhi 
and other towns in the north-west have long been remarkable. The manu- 
facture of ornaments from it for female attire is carried on on a very exten- 
sive scale in the Bombay bazaar : we are not aware that any account of it 
has appeared in print. The mica which is most firm, elastic, and trans- 
parent, chiefly found in soft, flexible, and silvery varieties, fetches a com- 
paratively trifling price. It is 'split into thin plates, which are set aside for 
use. When meant to be coloured, a piece of white or yellow foil, either 
plain or coloured, in general either crimson or green, is placed between a 
couple of plates of mica, which are firmly gummed together. A thin sheet 
of tin, brass, Dutch gold, or plaited copper, is now taken and punched out 
in little capsules about the size of half a sweet pea, or half a pellet of No. 1 
shot. These are carefully lifted and gummed in regular patterns on the 
mica, which is then cut into small discs, generally circular, or of the form 
of a star. These are fastened on paper and sold for so much a dozen. They 
are afterwards neatly stitched all over the thin muslin parts of the 
dress, in such a manner that the effect produced by them is extremely 
pleasing. 

In Siberia thin sheets of mica have long been used for glazing windows, 
whence it has been called Muscovy glass. It is found in Siberia and on 
the borders of the Caspian Sea, in very large sheets of three or four feet 
square. It is regularly quarried, and forms an article of commerce, the 
price varying according to the purity and size of the plates. Very large 
plates are dear ; those of ordinary size sold some few years ago at 5s. or 6s. 
each on the spot. Brown and grey mica are used in lanterns, in stove 
doors, and in the windows of some ships of war ; bearing change of tem- 
perature better than glass^ and not being subject to break with the percus- 
sion occasioned by the discharges of cannon. 

Mica is sometimes employed in the making of false avanturine," and for 
other similar purposes, when it is required to produce the appearance of a 
gold and silver powder. Walls are sometimes powdered over with mica, 
which gives them a pretty brilliant appearance. It is also employed as a 
sand to dry writing, for which purpose it is sometimes coloured. In th® 
state of a very fine powder it is known as cat's gold and cat's silver. 

Mica is easily separable into very thin plates, about the 250,000th part of 
an inch in thickness, and is in that state almost transparent ; hence it is 
useful in optical experiments. 

Lepidolite is a variety of mica, containing lithia and fluoric acid. It is mas- 
sive, but composed of brilliant and pearly spangles, or little lamillar masses 
of a pretty lilac colour, and sometimes pearl blossom, of a very charming 
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effect. It Ukes a pretty good polish, but unfortunately it is very soft, and 
the pieces are not large. It is worked into slabs, boxes, &c. It occurs 
principally in granite, and is found in Moravia, Saxony, Bohemia, the Ural, 
at Paris, in the State of Maine, and in Connecticut. 



THE PRODUCTION OF, AND TRADE IN, BEES'-WAX. 

BY THE EDITOR. 

The collection and commerce in bees'-wax is more extensiye than is 
generally supposed, although it has been much interfered with of late years 
by the stearines and solid vegetable oils obtained, which come into use for 
many purposes for which wax was formerly employed. Setting aside, for 
the present, the other commercial product of the honey bee, we shall touch 
only npon that obtained from the comb, or hive, in which it lays up its 
store of provision for future use. A young hive will yield at the end of 
the season about a pound of wax, and an old hive about twice as much. 
The finest wax is found to be made in dry, heathy, or hilly countries. 

Every comb newly made is white, but they become yellowish, and, 
indeed, black, by age and exposure. All combs do not, however, furnish 
wax equally white, as is well known to those whose business it is to bleach 
it. Yellow wax should be of a good consistence, fine colour, and of a plea- 
sant smell. It contains a good deal of essential or acid salt, with a small 
quantity of oil and earth. The saline constituents are less perceptible in 
the white .wax. 

The bees'-wax of Ceylon, unlike that of Europe, contains no elements 
of acidity. The per-centage constituents of bees^-wax, according to the 
best autiiorities, are as follows : — 

Gay Lnssac and 

Thenard. Saussure. Ure. 

Carbon 81-79 81-59 80*69 

Oxygen 5-54 ......... 4-65 7-94 

Hydrogen 12-67 13*86 11-37 



Total 100- 100- 100- 

The quantity of wax produced in this country it is impossible to estimate; 
but Sir Richard Phillips, in his " Dictionary of Arts^" assumes the number 
of bees in Great Britain and Ireland sufficient to produce upwards of 1,300 
tons of wax annually, besides 5,000 tons of honey. 

The following are the present prices of bees'-wax (September 20, 1860), 
as compared with the corresponding period last year : — 

1860. 1859. 

£ s. £ s. £ s. £ s. 

English 8 5 to 8 10 8 5 to 8 10 

German 8 to 8 5 8 to 8 10 
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1860. . 1869. 

£ s. £ 8. £9. £ a. 

American 8 15 to 10 8 15 to 9 

„ white fine... 10 to 10 19 10 to 10 10 

Jamaica 8 i2 to 9 7 9 to 9 10 

Gambia 9 8 15 

Mogadore 6 6 to 7 10 6 to 7 10 

East India 7 10 to 9 7 to 8 10 

„ bleached... 9 to 10 10 9 to 10 

The yellow wax, used in this country, comes principally firom West 
Africa, the United States, and Russia. Upper Egypt also produces large 
quantities, and we import large quantities from India and Northern Afiica. 
That which is very white, clear, transparent, hard, brittle, tasteless, and 
not sticking to the teeth, when chewed, is reckoned the best. In Russia 
and America there is sometimes found, in the trunks of old trees, a sort of 
black wax, in round bits, of the size of nutmeg. This is produced by a 
small kind of bee, and when heated has a smell like balm. The Americans 
make candles of it. Fresh wax has a peculiar honey-like odour ; its specific 
gravity is •96. At 150 degrees it fuses, and at a high temperature vola- 
tilizes, and bums with a bright white flame. 

There are two kinds of wax found in commerce — ^yellow, or unbleached, 
and white, or purified and bleached. The bleaching of wax is effected by 
exposing it in thin laminae to the action of the light and air, by which it 
becomes perfectly white, scentless, harder, and less greasy to the touch. 
To accomplish this, it is first broken into small pieces and melted in a 
copper cauldron, with water just sufficient to prevent the wax firom burn- 
ing. The cauldron has a pipe at the bottom through which the wax, when 
melted, is run off into a large tub filled with water, and covered with a 
thick cloth to preserve the heat till the impurities are settled. From this 
tub the clear melted wax flows into a vessel having the bottom full of small 
holes, through which it runs in streams upon a cylinder, kept constantly 
revolving over water, into which it occasionally dips. By this the wax is 
cooled, and at the same time drawn out into thin sheets, shreds, or ribands 
by the continual rotation of the cylinder, which distributes them through 
the tub. The wax thus granulated or flatted is exposed to the air on linen 
cloths, stretched on large fii-ames, about a foot or two above the groimd ; 
in which situation it remains for several days and nights, exposed to the 
air and sun, being occasionally watered and turned ; by this process the 
yeUow colour nearly disappears. In this half-bleached state it is heaped 
up in a solid mass, and remains for a month or six weeks, after which it is 
re-melted, ribanded, and bleached as before — in some cases, several times 
— tiU it wholly loses its colour and smell. It is then again melted for the 
last time, and cast with a ladle upon a table covered over with little round 
cavities, into the form of discs or cakes of about five inches in diameter. 
The moulds are first wetted with cold water, that the wax may be the more 
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€fl£ily got at^ and the cakes are laid out in the air for two days and two 
fflghtSt to render them more transparent and dry. 

Tbe reariag and management of bees h more attended to in Russia than 
ia mj other European country ^ and is, in fact, the principal occupation of 
several tribea. The wild beca, however, greatly exceed those that are 
domesticated. Their culture ia priucipally attended to in the provinces of 
Kmr Knd OnrJa. Individuals among the Boijtchkirs possess 100 hives in 
tieir gardens^ and upwards of l|0O0 in the forests ! Honey is very cxten* 
iiv^ely used in many parts instead of sugar. The export of wax is very con- 
riderflble. In 1834 it amounted to 22,248 poods, or 800,928 lbs. 

The wax of the Ukraine is reported to be the best after that of Smyrna 

and of the Arcfoipelago, but it is not well bleached, and aometinies contains 

particles of honey. The wax of Poland follows next \ that of Mingrelia is 

only of a very inferior quality. The wax: of Wallachia and Bessarabia la 

Very good, and is sent to TriestCi The merchants of Galatz and Brailoff 

purchase this article in Bulgaria likewise. The porta of the Black Sea 

export about 10,000 poods of wax yearly ; of which Taganrog ships 1,000 

t* 2,000 poods, and Odessa the remainder. 

The rearing of bees is carried on most extensively in the Vayvode and 
the Temeser, Banate^ Croatia, Slavonia and Transylvania, on the military 
portion* of Galicia, in Lombardy and Venice, and in Styria, likewise in 
Canntbia and Camiola. In the other provinces this trade is of little con- 
sequence or extent. ITae Germanic, Slavonic, and Italian provinces pro- 
duce on on average 30,000 cwt. of wax, and the production of the other 
lialf of the Austrian empire may be of equal amount. The introduction of 
atearine candles has interfered largely with the trade in wax candles. 

Bees* -wax constitutes a very valuable and considerable article of com- 
merce in the East. Bees have nowhere been domesticated, that I am aware 
of, in Asia nr the Indiaa Ijilsnds. From tl^e perpetual succession of 
flowers, and it being consequently unnecessary to lay up a 8 tore of provi- 
lion, their honey is smali in quantity, while, from the quality of the vege- 
tation, it is naturally of much inferior flavour to that of higher latitudes. 
The bees of the Indian Islands, however, afford an abundant supply of 
wax^ which is largely exported to Bengal and China, The greatest supply 
is ohtained in the islands furthest to the East, and, above all, in Timor and 
Flores, According to Mr, Crawford, as much as 20,000 to 30,000 piculs ia 
annually exported from thence. The Chinese collect it largely themselves, 
but the consumption is small in the eastern parts, wax being only employed 
to encase the tallow, which, from the heat of the climate, never becomes 
hard in the southern provinces* Wax from the Eastern Archipelago, 
Piitna, and from insects indigenous to the Tenasserim Provinces was shown 
at the Great Exhibition . The bees of the Indian Archipelago, unlike 
those of Europe J suspend their hives from the houghs of trees ; and^ fre- 
quenting particular trees for a series of years, they come to be looked upon 
aa private property, and are handed down from father to son. 
In the six years ending with 1850, the average annual quantity of bees*- 
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wax imported into Java from the islands of the Eastern Archipelago was 
5,215 piculs of 133i lbs. each. 

In no country in the world do bees thrive better than in Van Diemen's 
Land, or prove so productive with a trifling amount of attention — circum- 
stances due, no doubt, to the mildness of the winter season, and the fact of 
many Tasmanian plants blooming throughout the winter months. The bee 
has now become naturalised in the forests, and many of the hollow trees 
are filled with the produce of their labour. 

A correspondent in Nelson, New Zealand, thus reports upon one season : 
— ^^ I commenced with six old stocks or hives. They began swarming on 
the 5th of October, 1858, and finished on February 1st, 1859. From the 
commencement of swarming till ending, they threw out thirty swarms. 
The produce, of honey is 300 lbs. of pure clear honey, 12 lbs. of wax, 
and 12 gallons of comb washing, making excellent wine. I have seven 
stocks in reserve for another season. Much I could say upon the culture 
of bees ; but I am unwilling to trespass upon your time and space." 

The culture of the honeybee has annually increased in the southern part 
of the Dominican Kepublic. What was formerly merely the pastime of a 
few individuals, is now done on a much larger scale. This occupation suits 
the character of the people : it requires no exertion or constant attention. 
In 1848, the quantity of wax exported amounted to but 21,871 lbs. ; in 
1855, 83,572 lbs. were exported, notwithstanding a hurricane in August of 
that year committed fearful ravages amongst the apiaries. Besides the 
83,572 lbs. shipped firom the port of San Domingo, 68,571 lbs. was exported 
from Puerto Plata, the whole being valued at £8,741. The wax is princi- 
pally sent to St. Thomas, Curacoa, France, &c. The honey, amounting to 
94,990 gallons, valued at £6,171, was exclusively shipped to the United 
States. Adding to this the consumption of wax in the country itself, where 
it is almost exclusively used in the interior for lighting the houses, as well 
as for all religious ceremonies in the churches, it will not be overrated to 
state that the industry of the honey bee has yielded to the Dominicary in 
1855, £21,000. 

The average export of bleached wax from Havana in the four years 
ending 1857 was 10,500 cwt., and of honey 2,000 tierces. The wax goes 
chiefly to Mexico and Spain, and the honey to the United States and the 
North of Europe. Bees*-wax is collected in considerable quantities in the 
eastern districts of Yucatan, especially those parts which enclose the Bay 
of Campeche. It is said to be much more difficult to bleach this wax than 
that which is produced in Europe. In 1855, the whole product of honey 
in the United States was estimated at sixteen million pounds, worth, at 7id. 
a pound, upwards of half a million sterling. Portugal produces 650,000 lbs. 
to 700,000 lbs. A bee-keeper, in the province of New Brui^swick, makes 
the following remarks : — 

'.* The industry of the bee is proverbial, and it may be well for the 
dronish portions of our race to witness their operations. They occupy a 
field of labour which, were it not for them, would yield us no sweets. No 
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living creatare which is subject to the control of man, pays so large a share 
of profit as the honey bee. As we look abroad upon our cultivated fields, 
apon our hills and valleys, what an entire loss are we compelled to witness, 
of vast quantities of honey, on every side, which, without injury to any one, 
might be gathered, if bees in sufficient numbers were introduced through- 
out the province. Some years ago it was calculated that in one year the 
isla&d of Cuba exported honey and wax to the value of upwards of £100,000 
sterling ; and it has also been ascertained that if bees were more generally 
kept, the pastures of Scotland would produce four million pints of honey, 
and one million pounds of wax, with scarcely any outlay of capital or time. 
There is still living on the Pentland hills, near Edinburgh, a shepherd who 
takes charge of hundreds of hives annually, for farmers living at a distance. 
This province, New Brunswick, contains upwards of seventeen millions of 
MFCS, and we may safely estimate the production of one acre to be one 
pound of honey, which b but a small part of the real product in most 
places. Bee keeping, when conducted on proper principles, will form no 
mean item in the domestic economy of the agriculturist, and ought to yield 
a profit at least sufficient to pay the rent of a small farm. I was remu- 
iierated last year with four to five cwts. of honey and wax, from not over a 
dozen of hives, situate in my small flower garden, and several who keep 
these busy bodies are in a fair way to equal, if not exceed that quantity the 
present season. At the same time let it be remembered that the bee is too 
fond of roaming for its pastures to be confined to a flower garden.*' 

Bees' -wax is a considerable article of trade among the Mandingoes, on 
the banks of the Gambia. They make hives of straw, resembling ours in 
shape, and fit a bottom board into them, through which they form an aper- 
ture for the bees to pass through ; they then sling them to branches of 
trees. When they take the combs, they smother the bees, and, pressing off 
the honey, of which they make wine, they boil up the wax with water, 
strain it and press it through coarse cloths into holes made in the ground 
for the purpose. They make and sell large quantities of it on the river, 
but its manufacture might be much increased. That which is clearest from 
dirt and dross is, of course, the best. The factors prove it by boring the 
cakes, which are from 20 lbs. to 120 lbs. weight. We import annually 
about 2,000 cwts. of unbleached wax from the Gambia. 
The following are some of the principal varieties of wax received here : — 

American yellow wax. Irish yellow wax bleached by the 
French yellow wax. action of sun light. 

French bleached wax. East Indian yellow wax. 

. West African wax. Madras virgm wax. 

Cape wax. Jamaica wax. 

Sierra Leone wax. Cuba wax. 

Gambia yellow wax. Java bleached. 

Morocco yellow wax. Mauritius dark wax. 

Mogadore wax. Continental wax received through 
Irish yellow wax. Holland. 

Ditto prepared for bleaching. 
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The imports of bee8*-wax in 1868 were 1,964 cwts. bleached, and 9,679 
cwts. unbleached. The unbleached came chiefly from Java, British India, 
and France, and was valued at about £10 the cwt. The unbleached came 
principally from Morocco (2,654 cwts.), British East Indies (2,353 cwts.), 
Gambia and West Coast of Africa (1,697 cwts.). United States and British 
West Indies. The average value was about £8 58. per cwt. 

The imports and exports of bees'-wax into the United Kingdom in quin* 
quennial periods have been : — 

Imported. Be-exported. 

Cwt. Cwt. 

1826 4,130 1,493 

1831 7,203 2,382 

1886 7,999 2,778 

1841 7,484 3,776 

1846 • 10,210 2,913 

1851 10,448 3,403 

1856 13,766 1,794 

1858 11,643 3,284 



ON NUTMEG CULTURE IN THE BANDA ISLANDS. 

BY DR. BLEEKER. 

Dr. Bleeeer, so well known for his fish -lore, visited the Banda Islands 
in 1855, in the suite of Governor-General Duymaer von Twist, and our 
readers may find his remarks on the nutmeg plantations an interesting 
supplement to Dr. Oxley's account of them, which still remains the best 
that has been published. Dr. Bleeker, indeed, purposely omits the details 
of the cultivation, collection of the fruit, smoking, liming, and packing of 
the nut, and drying of the mace, on the ground that these have been so 
often described by travellers that any mere explanation of them would 
be superfluous. But the fact is, that all Dutch writers on the Ban das have 
passed over the cultivation, even the garrulous and voluminous Valentyn 
being silent on it, although otherwise so minute, that each park or planta- 
tion is separately described by him. Dr. Bleeker is not the only writer 
who refers to the mythical labours of his predecessors, and there seemed to 
be every warrant for the suspicion that an intentional reserve was main- 
tained, until Dr. Oxley discovered the real fact to be, that such a thing as 
cultivation of the nutmeg is entirely unknown in the Bandas. 

Dr. Bleeker states that the nutmeg begins to yield fruit in its seventh or 
eighth year, and continues to do so till its fortieth year, and even later ; 
that although it attains a height of forty or fifty feet, it needs and receives 
the shade of lofty trees ; that although the fruit ripens all the year round^... 
it is more plentiftil in August, and in November and December, the^ 
principal crop being in August ; that the nut continues to be limed fonr" 
exportation ; and that the broken nuts are made into the solid fat terme 
nutmeg soap. 
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Dr. Oxley states the number of bearing trees in the thirty-four gardens 
at 319,804, According to Dr. Bleeker, there were in 1854 only 297,272 
bearing trees^ out of a total of 424,573. The produce was 537,861 lbs. of 
nntmegs, and 133,986 lbs. of mace, being 1-8 lb. of nutmeg and 0*45 lb. of 
mace, or a total of 2'25 lbs. of spice from bearing trees — a yield small com- 
pared with that which has been obtained from the best plantations in the 
Straits settlements. 

The produce of the Banda trees has varied very much, owing partly to 
natural and partly to artificial causes. In the earlier part of last century 
it wa8 greater than it has since been ; the nearest approach to the old figure 
having been attained in 1847, when the crop amounted to 755,252 lbs. of 
nuts, and 106,051 lbs. of mace. The quinquennial jaeld from 1830 to 1854 

was as follows, in pounds : — 

Nutmegs. MacOi 

1830 to 1834 1,651,764 475,140 

1835 to 1839 2,787,555 699,672 

1840 to 1844 3,077,930 712,247 

1845 to 1849 2,978,640 691,814 

1850 to 1854 2,633,244 656,824 



\ 



Total... 13,129,133 3,235,697 

The annual average has been on the twenty-five years, 525,165 lbs. nut- 
megs, and 129,428 lbs. i^ace; and during the last fifteen of them, 579,321 
lbs. nutmegs and 137,392 lbs. of mace. In 1798 the maximum annual 
quantity to be delivered to the East India Company was fixed at 520,000 lbs. 
of nutmegs, and 130,000 lbs, of mace, the park-holders being obliged to 
destroy the produce above the limit. It was not reached, however, till 
1835, and by that time the Struts plantations had rendered obsolete regula- 
tions based on the maintenance of the old monopoly. 

On the island of Neira there are three plantations, Zevenbergeu and 
Bersteller, Bankubatu, and Lautakka, containing 32,642 trees. Ay pos* 
Besses six plantations — ^Welvaren, West Klip, Wiltevreden, Mata-lengko, 
Kleinzand and Yertvachting, containing 172,931 trees. Lonthoir, or Great 
^anda, has twenty-five plantations ; eight in the district of Lonthoir, con- 
taining 135,145 trees ; eight in the district of Yoorwell, containing 67,806 
^ees ; and nine in the district of Achterwal, containing 113,609 trees. 
There are 2,456 labourers employed on the plantations, of whom 1,836 are 
^n Great Banda. The plantations not only differ greatly in size, but are 
"very disproportionate in the quantity and quality of their produce, and in 
"the labour bestowed on them. The number of trees varies from 4,000 to 
28,000, and the produce from 5,000 to 32,000 lbs. of nutmegs. The pro- 
duce is classed into medium, inferior, and broken nuts, and into good mace 
«Qd chips. The inequality in the produce, acre for acre, depends on many 
causes, such as the situation of the plantations with reference to the pre- 
vailing winds, the soil, facility of collecting the fruit, and the care bestowed 
on it by the perkeniers. The Government pays to those of Neira 16 doits* 

* A doit is a little more than a farthing. 
G 2 
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a pound for the best nuts, 6 doits for the mferior, and 4 doits for the 
broken ; for the first quality of mace, 40 doits ; and for the second, 20 
doits. Those of Lonthoir are allowed a little more, on account of the 
greater cost of carriage. The gross receipts of each vary from 1,0C0 florins 
to 8,000 florins. 

The whole sum paid to them for the crop of 1854 was 113,223 florins. 
Their average receipts are 130,497 florins, and expenses 79,488 florins, 
leaving only 61 ,009 florins as their gross incomes. The income from one 
park is about 5,300 florins, of another about 4,000, of two about 3,000, of 
one about 2,000, of seventeen about 1,000, of eight about 500, one being as 
low as 145 florins, while another shows a deficit of about 500. In many 
cases these petty incomes belong to several persons jointly, eighteen of the 
thirty-four plantations having from two to nine shareholders each. When 
it is added that twenty-one of the plantations are in debt to the amount of 
143,867 florins, bearing an interest of 13,213 florins, it will be seen that the 
lot of a Banda spice planter is not a very enviable one, and that so long as 
the Government maintains the monopoly it provides most efiTectually against 
any improvement in the plantations, or in the condition of the population 
dependent on them. It should be stated, however, that the park-keepers 
have some other sources of income. 

The fruit of the Kanari trees, which overshadow the nutmegs, yields by 
expression a valuable oil. By this and other means, especially fishing, 
they gain from 2,000 to 3,000 florins a-year. 

The profit made by the Goverament on the spices of the Bandas is con- 
siderable, as the following accurate account will show : — 

Debit. Florins. 

537,861 lbs. of nuts and 133,986 lbs. of mace— viz. :— 

No. 1 nutmegs, 410,228 lbs. at 16 to 20 doits 61,218*40 

No. 2 nutmegs, 86,215 lbs. at 6 doits 4,310-90 

41,418 lbs. broken, at 4 doits 1,380*72 

No. 1 mace, 131,389 lbs. at 40 to 44 doits 45,861 -16 

No. 2 mace, 2,597 lbs. at 20 to 22 doits 452*12 

113,223*80 

Expenses preceding shipment to Java 109,717*23 

Freight to Java 7,000* 

Freight to Holland, insurance, &c., 12| per cent, on 

the market price in Holland 122,094*17 

Total 352,035* 

Credit. 

No. 1 nuts, 410,228 lbs. at fl. 1*57 644,057*96 

No. 2 nuts, 86,215 lbs. at fl.l*40 120,701* 

No. 1 mace, 131,389 lbs. at fl.l*45 190,514*05 

No. 2 mace, 2,597 lbs. at fl.0-90 2,337*30 

959,610*31 

Profit ... 607,575*31 

Equal to ... fc^^,^^\ 
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In taking up this compreheugive subject, vre do not allude to the fisherici 
pursued upon tlic British coast or elsewhere at sea, but simply to the v^t 
and neglected field afforded for aucce&sful operations in this line among the 
risers of Canada, There are, perhaps, tliirty rivers, of more or less im- 
portance, which Ml into the St, Lawrence, between Quebec and the Gulf, 
in which we understand that salmon and trout may be taken in great abun- 
dance. Indeed, those who have had some personal opportunity of in* 
vesti gating the subject, assure m that there is nothing superior to them, 
either in point of the opportunity for sport, or in the advantage which 
might be taken of the fisheries in these streams for purposes of profit, 
in any of the rivers of the British Isles or the North of Europe. Of late 
years the Canadian Government ha;s paid some attention to the subject, and 
has rescued these rivers from the mode of fishing practised by the Indians, 
and that scarcely less savage of the Hudson's Bay Company, 

Under the more intelligent proYiMonj? of law, several of the streams have 
been rented, both for net fishing and rod fishing ; but though the product^ 
both to the Gt>vernment and leaseholders, might be very great, yet the 
profit to neither amounts to much, because no due means are provided for 
getting the fish to market. The distance and chances to which sailing 
vessels are particularly liable prevent a fliU supply of the most delicious 
fish in the world to the chief cities of Canada^ because the people and the 
Government do not seem yet to have w^aked up to the ready means of con- 
quering the obstacles interposed, by the em ploy in cut of a suitable steamer 
or two, to make the proper trips at regular periods, during the appropriate 
season, to stop at the regular stations to convey the necessary auppbes, and 
to transport the sportsman acd his ample prey to points where they could 
be disposed of to advantage. 

Were this course adopted, these Canadian streama would so n find plenty 
of people from the States and probably from Europe, to take leases of their 
fishing privileges for the season, and a great deal of mutual benefit to all 
parties, in the way both of profit and recreation, might ensue. But while 
the Canadians are thinking over this suggestion ^ it would be not surprising 
if some of our enterprising Yankee friends should appear upon the premises 
prepared for duty and pleasure, at all points, after having obtained due 
permission of the Government, 

On the first discovery of the northern coasts of Korth America, whether 
of Greenland, Labrador, the present British provinces, or the United States, 
nothing, iu the first instance, so much attracted the admiration of the dis- 
coverers as the immense profusion of animal Ufe which teemed in all the 
littoral waters, the shoal places of the ocean itself, the estuaries, the river 
courses, and, as they were subsequently and successively discovered, the 
interior streams and inJaml lakes of the virgin ewulmenX, 
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The Norsemen, who, beyond a doubt, were the first visitors of America, 
at least since the Christian era, spoke with scarce less enthusiasm of the 
shoals of salmon — a fish with whiph they were well acquainted, as swarming 
in their own wild Norwegian fiords and rivers — ^than of the grapes and 
maize of Vinland — ^fruits of the earth which, denied to the rigours of their 
native climate, they had yet learned to know and value, by their inroads on 
the sunny shores of southern France, and the vintage-laden soil of Italy 
and the Sicilian islands. 

Within two years after Sebastian Cabot's discovery of Newfoundland, in 
the year 1497, sea fisheries were established on the coast and banks of that 
island; and these fisheries ^^ formed the first link between Europe and 
North America, and for a century almost the only one." * 

The gallant St. Malousin mariner, Jacques Cartier, the discoverer and 
namer of the bays of Gaspe and Chaleurs, of the St. Lawrence and the isle 
of Mont Real, was forcibly struck, as he could not fail to be, by the innu- 
merable multitudes of salmon and sea-trout with which those waters a. e 
literally alive during the season — ^since, after above two centuries, during 
which the reckless extravagance and wanton cruelty of the white settler, 
more than his greed (for he has slaughtered at all seasons, even when the 
fish is worthless), have waged a war of extermination on the tribe, their 
numbers still defy calculation, and afibrd a principal source of rich, cheap, 
and abundant nutriment to the colonists, as well as the material for a profit- 
able export trade. 

Further to the west, the waters of all the New England rivers — ^the 
mighty flow of the Penobscot, the silvery Kennebeck, the tumultuous 
Androscoggin, the meadowy Connecticut, so far as to the lordly Hudson and 
the rivers of New Jersey, which enter into its beautiful bay — were found 
by the first settlers to abound with the sea-salmon ; and to their plenteous 
supply the early Puritan settlers, in no small degree, owed their preserva- 
tion during the hard and trying times which followed their first attempts at 
colonisation. That the Delaware likewise abounded in this noble fish 
can in no manner be doubted, for, of all the rivers on this side of the con- 
tinent, there is no water so well adapted to their habitation, both firora the 
absence of any material fall or chute, which should hinder their ascent, and 
from the purity and gravel bottom of its upper waters, as well as of it^ 
numerous tributaries, all of which are admirably qualified for the propa — 
gation of this species. 

South of the Capes of the Delaware, it would seem probable that the tru-^^ 
sea-salmon never existed. In the first place, because it appears that, o^^ 
this continent,t the. thirty-eighth degree of north latitude is, on both coast^^ 
the extreme southern limit of the true sea-salmon ; and secondly, becaus^^ 
in the Susquehanna and rivers still further south, even so far as the Vii 

* ** Hildreth's History U.S.," vol. i., p. 37. 

t Ou the continent of Europe it does not extend southwardly below 44*^ north lal 
tude, if— of which we have some doubts— it is taken south of the Isle d^Ouessant, 
the Bay of Biscay. 
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ginian wateTS, the first diicovercrs^ who bud ksnjod, from the accounts of 
th^ northern adventurer^ to look for salmon m all American fitrcam?, gave 
the name of white salmon to a fish which, in the ahsence of the Salmo »alur^ 
they tlid find in the estuaries they entered ; and which still, though belong* 
ing to a totally distinct family^ being a percoid fish, in the vernacular, the 
growler, retains the honours of itsi unduly-apphed title. 

In reapect of fish, no imtural en use prevents their co- existence, in the 
greatest abundance, iviih man in his highest state of civilisation and reline- 
ment, in the midst of the greatest agricultural or nianufaeturing opulence. 

Easily scared, in the first instance, by unuaual sights — for it has been, we 
think, thorougbl}^ proved by & fcriei of curioiu and interesting experiments 
on the trout, that most kinds of fish are iu^ensihle to soumk ♦ — the natives 
of the water speedily become reconciled to appearances, which become 
habitual, when found to be connected vnth no danger. 

Conaequently large cities on their river margins, great dams and piles of 
buildings projected into the waters, the dash of mill-wheels, and the paddles 
of steamers, have no perceptible effect in deterring fish from frequenting 
otherwii^ favourable localities. Every angler knows that the pool beneath 
the mill-wheel ia^ nine times out of ten, the resort of the largest and fattest 
brook trout in the stream. Every sliad-figlicr know;* that the growth of 
Philadelphia and New York has in nowise afiected the run of shad up the 
Pelaware or Hudson, how much soever his own indiscriminate destruction 
of them by stake -nets, by the seine, and, worst of all, by capturing the 
spent- fish, when returning weak and worthless to the sea, after Bpawning, 
and known as " fall shad,** may have decimated their numbers, and may 
threaten their speedy annihilation. It is well known that the vast saw- 
mills at Indian Old-town, on the Penobscot, with their continual cla^h and 
clang and their gljtring lights, blazing the night through, have no effect in 
preventing the ascent of salmon into the upper waters of that noble river, 
wherein they still breed abundantly. It has been proved, beyond the 
possibility of question, by tlie vast increase of salmon in the Tay, the Forth, 
the Clyde, and other Scottish rivers, since tlie enforcement of protective 
laws by the British Fishery Boards, that the continual transit of steamers 
to and fro has no injurious effect on their migrations. 

In a word, it is fully estabhshcd that, if care be taken to prevent and 
restrain the erection of obstacles to the ascent of these fish from the salt 
into the fresh waters ^ for the deposition of their spawn, and if protective 
laws be rigidly enforced, to render impossible the wanton destruction of the 
breeding fish on their spawning beds, and during the season when their 
flesh is not only valueless, but actually unwholesome, while they are en- 
gaged in the process of breeding, or are returning, spent, lean, large- 
headed, flaccid, and ill-couditioned to the sea, for the purpose of recupera- 
ting their health and reinvigorating their system, by the marine food, 

' Those who at* cudous on this aubject are Teforredto a vei^ clever litde work, 
'* Tie Flyflsher'a Eutomology,*' LoadoD, I83^t PP- h ^^^ 
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whence they derive their excellence — ^there is no limit to their reproduction 
or increase, allowing every fair and reasonable use of them, whether for 
local consumption or foreign export. 

In a paper read before the Canadian Institute, by the Bev. W. A. 
Adamson, D.C.L., on the ^^ Decrease, Restoration, and Preservation 
of Salmon in Canada,*' after referring to the importance of the 
salmon as an economical production and as an article of commerce, 
and stating, as an article of food it is the most valuable of fresh- 
water fish, both because of its delicacy of flavour, and the numbers in which 
it can be supplied, it was observed that, by prudent exertions and at a 
small expense, it could be rendered cheap and accessible to almost every 
family in Canada, and at the same time an article of commercial importance 
for export to the United States, in which such fish are well nigh extermi- 
nated. About twenty-five or thirty years ago, every tributary of the St. 
Lawrence, firom Niagara to Labrador, and Gaspe abounded with salmon ; 
now, with the exception of a few in the Jacques Cartier, none are to be 
found between the Falls and Quebec. Two causes for this were alleged ; 
first, the natural disposition of uncivilised man to destroy whatever has life 
and is fit for food ; second, the neglect of those who have constructed mill- 
dams, in not attaching to them slides or chutes, by ascending which the fish 
could pass onwards to their spawning beds in the interior. The real cause 
of their disappearance is not, as some allege, the sawdust of the mills, 
but the insuperable obstacles put in their way, by which they are prevented 
from gaining those aerated waters high up the streams, which are essential 
for the fecundation of their ova and propagation of the species. The modes 
adopted in France, England, Scotland, and Ireland for preserving this fish, 
are the construction, below each mill-dam, of a series of wooden boxes, 
proportioned to the height of the dam. This, in the case of Canada, could 
be done for about 20 dolls. Suppose, for example, the height to be gained 
was fifteen feet, and that the salmon made five feet at a bound, only two 
such boxes, each five feet high, would be required. In the waters of Lake 
Ontario, a few of the genuine salmon are occasionally taken, especially at 
the mouths of the Humber and the Credit, in May or June. There are 
other facts which prove that this fish can live and breed in fresh water 
without visiting the sea. Mr. Lloyd, in his '' Field Sports in the North of 
Europe," tells of a fishery near Lake Katrineberg, where some ten or twelve 
thousand are caught annually, and that they have no means of access 
to the sea. They are, of course, small in size and deficient in flavour. 
Mr. Scrope tells us of a salmon put into a well and living for twelve 
years. It became so tame as to come and feed from the hand. The 
fact that they are to be found in the Credit and Humber, and the tribu- 
taries of the St. Lawrence, proves that these rivers might be again 
stocked. Those tributaries of the St. Lawrence between Quebec and 
Labrador, for a distance of 500 miles, are held under lease from the 
Government by the Hudson's Bay Companj', who fish in an unsystematic 
manner with standing nets. By means of proper weirs the fishermen in 
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Europe Iiave the fish completely under their control ; but there is no 
iuch tiling iu C'ati&da. Old and young, valuable and worthless, are all 
treated alike. Dr. Adaiuson thinks that the Hudson's Bay Company s-et 
but little value upon these fisheries^ and that the ai>proachiug termination of 
their lease renders* ihem carelesa as to incurring expense by erecting weirs. 
Tbe protection afforded by the Company was the only safeguard the sahnon 
liad. Were this protection withdrawn for one year without the subjjtitution 
of another as effective^ ihm noble fliih would be utterly es terminated from 
the country. Fishermen from Gaspe and Labrador would fwarni in the 
estuaries and bays, and would kill every remaining fish. Attempts of tins 
ioit have been already made. Schooners from the United States have 
arrived in the Bay of Seven Islands with well-armed crewa and set nets 
in the Moisie, in despite of the lludsovrs Bay Company, The River Ber- 
ainius was tliis year iu t!ie hands of an American company, who, with the 
Indian spear ^ nuittlated large numbera of tliia tine fish ; and after glutting the 
Portland and New York markets, they brought up some boxes to Toronto 
in September, when they were out of &eascni and untit for food. By care 
the rivers of Lower Canada miglit he made as productive aa those of 
Europe, for which large annual rents are paid* The obstacles to their 
proper management are', their distance from civilisation, tbe want of means 
of intercourse with inhabited portions of the country, their liahilities to 
trespass by armed ruffians, and the rigours of the climate in winter. One 
or two armed steamers would be required to cruise during the sumnier, 
about the mouths of the rivers, as on the east coast of Denmark, to supply 
stores to the diiTerent lighthouses, to convey managers to and from the 
several stations, and to protect the lessees of the province. They could 
also convey the fresh caught fish to the railroad stations at St, Thomas and 
Quebec ; thence to be distributed to tbe markets of Canada and tbe iJnitcd 
States. Prompt action is required. If idarm be not matured before the 
King's Posts are abandoned by the Hudson's Bay Company, the salmon 
rivers will he taken possession of by hordes of lawless men, who w*ill in 
no way contribute to the revenue of the country, but wiU exterminate the 
fish and desert our shores. A whole tribe of Indiana — the Montagu ards — - 
wiU be reduced to a state of positive starvation, for upon the liudson^s 
Bay Company they liave hitherto been, and are now, dependent for their 
aramunitJon, gujJB, and other means by which they obtain their food and 
clothing. 

The Legislature of Canada passed a Fishery Act, about two years since, 
for the regulation, protection, and encouragement of tbe inland aa well as 
the Gulf fisheries j and two Superintendents of Fisheries were appointed — 
one for Upper and one for Lower Canathi — each with a staff of suitable 
overseers, &c. The Upper Canadian otticial has made but little progress 
in bis duties ; the Lower Canadian a great deal. We have not yet earned 
that any of the obstructions which have caused the destruction of the 
sttlmon in the Credit, the Humber, the Don, and many other nYers io 
Western Canada, where they once abounded, have been removed. 
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Mr. Richard Nettle, of Quebec, the Inspector of Fisheries for Eastern 
Canada, has been lately occupied in visiting the fisheries on the lower St. 
Lawrence, and in enforcing the law, which enacts that all mill- owners who 
have mill-dams on rivers, shall erect fish -slides, or passages, by means of 
which trout and salmon may ascend and descend to and from their spawn- 
ing-beds, and without which they must soon become extinct. He now 
appears to be engaged in carrying out the views of the Legislature, by pro- 
viding a supply of young salmon for the rivers in the lower province, in 
the same manner that has been attended with such signal success in various 
parts of France, England, Scotland, and Ireland. It may be interesting 
to describe the method he adopts for artificially breeding salmon. 

In a large room, well ventilated in summer and sufficiently warmed in 
winter, is a tank, about eight feet by twelve, divided into two main com- 
partments — one deep, the other shallow. The latter is again subdivided 
into three divisions of different depths, from six inches to about one. Water 
from the city pipes — which is supplied from Lake St. Charles, up in the 
mountains, eighteen miles away — ^is kept constantly flowing into this tank, 
with the proper contrivances for preventing any sudden stoppage of the 
supply. The shallow parts of this, the ovarium, are floored with sand and 
stones, in imitation of a river's bed. The deep part has only a few pieces 
of rock at the bottom. 

Salmon spawn in September, and at that time the female fish are taken 
with nets from the neighbourhood of their spawning-beds. A very gentle 
pressure makes them shed their ova into a pail to the number of perhaps 
20,000 each, and a single male fish then suffices for the impregnation of a 
pailful of spawn, which is then very carefully brought to the ovarium and 
placed in the shallow compartments above described. 

When first taken, the spawn is of a yellow colour, each little egg being 
of the size of a small pea, and semi-transparent. Close observation detects 
a little reddish spot on one part of the ovum. In a short time this spot, 
which is where the impregnation occurred, grows larger and deeper in 
colour, while the ovum gets more and more opaque. In December, the 
rudimentary fish can be seen, curled up within the skin of*the egg. In 
January, the black spots become visible — the eyes of the embryo. Towards 
the end of February, the little fish bursts from its confinement. Last year, 
the first of the spawn completed these transformations in 113 days. 

When the salmon thus make their appearance, they are almost like small 
tadpoles, or bullheads, in form, and lie quiet among the stones for a few 
days until they become more shapely. Then they become lively, and rush 
about the tank briskly. A fly, thrown upon the water, brings a host of 
them up to the surface, eager for their prey. They grow but little for 
several months, none becoming longer than one's finger. But if these little 
creatures are then put into a river, they will make their way downwards to 
the sea, grow with surprising rapidity in salt water, and return tp the same 
river next year, weighing from four to seven pounds. 

The advantages of breeding salmon artificially are several, but it is suffi- 
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dent to mention one or two. When the spawn is deposited hi the rivers, 
it may remain barren. If it escapes this danger, the trout and other fish 
eagerly seek for it, and they even say that large trout will follow the female 
salmon at spawning time, in expectation of a meal. If the eggs do, in time, 
give forth small fry, these have to run the gauntlet of innumerable perils 
before they reach the sea, and grow to a sufficient size to be careless of 
other enemies than man or the salmon- eating otter. Thus, perhaps, 99 per 
cent, of the spawn — certainly 90 — is destroyed. By artificially breeding, 
that quantity lives. Mr. Nettle^s experimental tank now contains about 
5,000 spawn, and all are in a forward state. 

Nor is fish-breeding likely to remain a mere experiment in Canada. Three 
large lakes — Megantic, St. Francis, and Louisa — have just been leased for 
nine years to a M. De Courtenay, a French gentleman, Who lived a long 
time in Italy, and was President of the Fishery Company of the Lago Mag^ 
giore. M. De Courtenay intends taking there some of his old Italian 
employes^ spending several thousand dollars in erecting and managi^ig ap- 
paratus for artificially propagating salmon in one lake, sturgeon in 
another, and some other fish in the third. The object of renting three 
lakes at once is that one kind of fish may be bred in each, and the stafi^ of 
men may be shifted fi-om one to the other according to the season : one 
kind being best preserved in summer, another in winter. And as the lakes, 
Megantic, &c., are of large size, as may be seen by referring to the map, the 
enterprise is one which will make a noise in the Province. Tlie right of the 
people living around these lakes to catch fish for their own consumption 
is reserved by the authorities. For this reason, as well as because of 
the size of the waters, propagation must be carried on most extensively 
to yield any return. It is intended to supply the markets of New York, 
Boston, and Montreal with fish of the choicest varieties, to send the sup- 
plies, barrelled, to the West Indies and to South America, and to erect 
factories for the making of coarse and fine isinglass and fish manure. 
Of course, this being a new thing in the Canadian climate, the experi- 
ence of Mr. Nettle and the ascertained results of his experiments must be 
very valuable. 

A correspondent of the Quebec Chronicle says that the value of the 
salmon fisheries of the St. Lawrence and its tributaries ought, with 
proper care, to yield a revenue of at least £75,000 per annum; and 
■with a few years' culture, the value would be increased ad infinitum. The 
River St. Lawrence and its tributaries are abundantly stocked with 
salmon. It is the attribute of a good Providence to create — the practice 
of men to destroy ; and they have in a great measure destroyed the 
salmon and other valuable fisheries of the St. Lawrence. The fish are 
hunted in season and out of season, by net, by spear, by fork, by negog 
— ^before spawning, when spawning, and after spawning ; and thus fish- 
eries which might supply the mart for this continent, ay, for Eur 
also, are destroyed by the cupidity and avarice of that land shark — m 

It cannot be said, observes an American writer, that as a nation 
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either ignorant or regardless of the national value of fisheries ; when, hat a 
few years since, we were in a state of extreme agitation and excitement, 
and on the point of rushing into hostilities with the most powerful maritime 
nation on earth, for the assertion of certain questionahle rights of fishery — 
rights, in fact, according to the opinions of some our most able and respon- 
sible statesmen, which were, as per «e, entirely untenable — on the coasts 
and within the bays of a neighbouring foreign Province. 

And yet, were we as ignorant thereof as the most benighted of savages, 
we could not be more utterly regardless of the mine of wealth, richer, surer, 
and far more cheaply obtained than the boasted gold of California, neglected 
at our very doors, in every river mouth from the Delaware to St. Croix, 
along our whole eastern Atlantic seaboard, which might, with a minimum 
of legislative aid and protection, and the exertion of the smallest portion of 
common sense, self-restraint, and foresight, on the part of our maritime and 
rural population, afford cheap and delicious food to hungry thousands, and 
a large source of national wealth, as a material for export, and stimulant to 
commercial enterprise. Within the memory of man the Connecticut river 
swarmed with salmon; and it is stated, in the Hartford Courant, that "it 
is well known that individuals, coming in from the country for a load of 
shad, could not purchase any unless they would consent to take so many 
salmon off the hands of the fishermen. They were often sold as low as two 
coppers the pound." 

" The cause of the destruction of the salmon was not," continues this 
writer, " so much the numbers caught by the fishermen, as the obstructions 
which the dam at Enfield placed in the way of the descent of the young 
fish to the salt water. A resident at Enfield, when a boy, distinctly remem- 
bers seeing, in a very dry summer, when the water hardly flowed over that 
dam, thousands of very young salmon, on the upper side, prevented firom 
going down, all of which died there in a short time." 

It is, however, the stoppage of the ascent of the breeding fish, not that of 
the descent of the young fry, which is fatal to the race. The salmon can be, 
and has been, successfully introduced into inland lakes of fresh water, 
having no communication with the sea ; nor is the exclusion of the young 
fish from salt water fatal to its life, although it prevents its growth, 
deteriorates the quality of its flesh, and, probably, deprives it of the powers 
of reproduction. 

Inasmuch, however, as the salmon cannot propagate its species except in 
rapid, highly aerated, fresh, spring waters, if the parent fish are debarred 
of access to the upper tributaries of the rivers, in which alone their eggs 
can be brought to maturity, the breed must, of course, become extinct . 
and, again, inasmuch as the salmon invariably returns to breed in the river 
wherein itself was bred, even if the obstacles to the ascent of the fish were 
removed, unless the waters should be re-stocked, no salmon would ascend 
them, the way being lost, or a traditionary instinct of the existence of 
obstacles descending among them from generation to generation. 

This fact is evident, from the circumstance that, although sea-salmon 
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abound in Lake Ontario, and run iVeely isp the Credit, and other Canadian 
streams on tlie north, as well as up the Salmon River on the ^outh side of 
the kke, none are ever known to enter the Niagara, doubt leas in conae- 
qtience of the bar interpoaed to their progreaa by the Falls of Kiiigara, 
which must be known to the duccesaive shoals which arrive at its mouth. 
f»mtluallyj the salmon has receded eastward and eastward still, until it is 
alncadj becoming rarti in the Kenneljeckj decreaaiiig in the Penobscot, and 
in gradual but rapid progress of extinction in all the waters of the United 
Stalea. 

Even in the British provinces of Nova Scotm and New Brunswick, 
w herein the salmon iisherieg are of vaat imporEance — the exports alone, 
apart from the home con^xmiption, which is enonnoas, amounting to the 
AQmml value of several hundred thouaanda of pounds sterling-^snch is the 
reckless destruction of the fish on their apasvning beds at seasons of the 
year when the flesh ]^ valueles^a as food, and such are the increasing obsta^ 
clea to their propagation and increase, that protective ejiactments are loudly 
called for, in order to prevent the annihilation of the lish-— especially by 
Mr. Moses H. Perley> her Majesty's Emigration Officer, who has been 
krgely employed by the Provincial Government in the investigation of 
this subject, and who has not only devoted mueh tunc and attention to the 
subject, but has thrown much light on it by his researches. 

We understand that the Natural History Society of New Jersey are pre- 
pared to make, to the three States of New York, New Jersey, and Pensyl- 
vania, an olTer to re -stock the Hudson, Passaic, Ear i tan, and Delaware 
rivers, with salmon fry \ provided the legislatures will jointly or severally 
pass such laws for the preservation of the fish, until they shall become fully 
established in those waters, and for ever during spawning season, including 
the removal of all obstacles to their free Ingression and retrogression to and 
from the salt water as shall be deemed sufficient, the society asking no pri- 
vilege or remnneration beyond the actual expenses of providing and trans- 
porting the fry, 

Mr. W, H, Herbert argue a that, by the extension of similar provisioua 
to any waters wherein salmon have formerly existed, but are now extinct, 
coupled with measures considerately undertaken for repe opting the breed- 
ing streams, about their head waters, with young fry, all and every one of 
the eastern Atlantic rivers might he rendered equally prohfic with those 
noble salmon rivers, the St. John, the Miramichi, the Restigouche, the 
Nepisiquitj and others Sowing into the bays of Chaleurs and Gaspe, and 
more so than the Foyle, the Tay, the Clyde, the Forth, and other Scottish 
and Irish rivers^ even in their invproved condition. 

Mr. Herbert-s theory, as to the destruction of the salmon, iji the first 
instance, which he supposes, in some measure, to have preceded the excln- 
eion of the breeding fish from the proper watera, appears to poiat to the 
poisonous matter uifused into the rivers by the bark from the saw-mills, 
which, ill all the rivt;rs of the deured districts, has long passed away, and 
ceased ti> have any influence ; and he assumes, as a certahity, that there 
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are no causes now existing in the waters, at least, which he has specified, 
to prevent the propagation and increase of the salmon to any given extent, 
if properly introduced, adequately protected, and suffered to visit its spawn- 
ing places without interruption. 

That the ohject aimed at is worthy of a trial, is not to be denied or 
doubted, and that, if attainable, it would be productive of great national 
benefit, is as certain — ^it being no less than the creation, or, at least, the 
regeneration, of anew, or quasi new, branch of national industry, which 
would necessarily employ and produce a large capital ; which would give 
work and wages to several thousands, probably, of hands ; and, what is of 
yet more consequence, would furnish — in these times of high prices, scarcity 
of provisions, and increasing demand for food — ^a cheap and abundant article 
of nutriment for the masses. 

Again, the necessary outlay for restoring these waters is rated at so mere 
a trifle, that it is unworthy of a thought — the estimated expense of stocking 
the rivers named, in the first instance, not exceeding a thousand or two of 
dollars, added to the individual outlay of a few mill-owners, in remodelling 
their dams in a manner which would permit of the ingress and egress of 
the fish, without in anywise affecting the height of the head of water, or 
the supply maintained by the present system. 

P. L. S. 



ILLUSTRATIONS OF INDUSTRIAL ART AND OBJECT-LESSONS. 

One of the prominent features of the day is certainly the increased 
attention which is given by Government and individuals to the popular 
illustration and exemplification of Economic Industry, and the application of 
Science and Art to Manufactures. Lecturers, schoolmasters, and popular 
writers all address themselves to this task, and with a very beneficial result ; 
for the noble museums open for examination, and the subsidiary aid avail- 
» able, now serve to open up a vast field of interesting information to the 
many, which was formerly confined to a few, and was scarcely considered 
of sufficient interest to occupy the attention of the public. It is quite 
useless to attempt to teach Natural History or the useful arts by books alone. 
The lecture which is illustrated by diagrams, experiments, and specimens, 
is usually far more popular than the mere viva voce explanation can be ; 
and whether the study be mineralogy, conchology, or botany, a collection 
of specimens is invaluable, both to the teacher and student. The illustra- 
tion of commercial products, and their uses in the arts and manufactures, 
by a well arranged compact cabinet of specimens, has not hitherto been 
much attended to. Indeed, the task of collecting, systematically arranging, 
labelling, and describing a varied assortment of specimens from the three 
kingdoms, is no easy matter. This has, however, been well done within 
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the last few years by an experienced hand, who has addressed himself to 
the task with an energy and a zeal which deserve public encouragement 
and support. Mr. T. E. Dexter, of the Royal Military Asylum, Chelsea, 
now prepares cabinets of Natural History, specially intended for educational 
purposes and- object-lessons. These cabinets, which, from close examina- 
tion we can heartily recommend, are now in use in the normal, model, 
regimental, and garrison schools of the British army in this country and in 
India ; in various training institutions of Great Britain and Ireland ; in 
many commercial and elementary schools, and private families. 

Accompanying these are special volumes intended as text books, of which 
new editions have just been issued.* 

Object-lessons, it is well observed, powerfully develope the mental facul- 
ties of the young, afford correct ideas of the properties of articles, both rare 
and common, and show whence such articles are obtained. 

Object-lessons are applicable to children of all ages. The world of 
nature, so full of the highest and most ennobling lessons, is too often a 
sealed lK)ok to those who attend our elementary schools. Such should not 
be the case. There is no class of persons, high or low, rich or poor, 
learned or ignorant, but may derive some advantage from the study of 
these natural substances. 

The Great Exhibition of 1851 was an object-lesson upon a world-wide 
scale. The Museum of Economic Geology, in Jermyn-street ; that of Eco- 
nomic Botany, atKew, and the Museum of Animal and Food Products at South 
Kensington, are intended to convey instruction to all classes of the com- 
munity by means of objects. And while the visitor to these splendid col- 
lections gazes upon and admires the curiosities, the wonders, and treasures 
of the three great kingdoms of nature, and feels himself deficient in know- 
ledge with regard to the greater part of what he observes, yet what plea- 
sure is felt on recognising a substance with which he is more intimately 
acquainted, and connected with which may be some pleasing associations. 
The study of these objects is not only important and instructive to the 
mind of the adult, but is pecuharly so to the minds of the rising genera- 
tion, and ought, therefore, to form an important part of the daily routine 
in all schools. 

The little works referred to, which contain a large amount of useful, 
descriptive commercial, and statistical information, have been compiled 
with a view of affording a certain amount of information respecting some 
of the most important substances known in commerce. They are intended 
as useful class reading books for young persons, and afford materials for 
a series of entertaining and instructive lectures upon the branches of Natural 
History, illustrated by the specimens found in the cabinets. 

* "Animal and Vegetable Substances used in the Arts and Sciences." Second 
edition, revised and improved. 

" Mineral Substances : being an Explanatory Text-book of the Minerals and Metals 
used in the Arts and Manufactures," &c. By T. E. Dexter, of the Boyal Military 
Asylum, Chelsea. Qroombridge and Sons. 
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The yegetable substances are arranged under aix divisions or dasKS, in 
order to show some of the ways in which trees and plants are useful to 
man — yiz. : Roots, Juices, Bark, Stalks and Stems, Leaves and Flowers, 
Fruits and Seeds of Plants, &c. 

Til ere is, perhaps, no one of the Natural History sciences that can be so 
successfully introduced into a course of education as botany. Plants are 
always to be g t. The study of their structure is well adapted to call out 
the observing powers of children, whilst their classification is founded on 
principles which apply to the arrangement and classification of all facts. 
The use of the knowledge of plants is, also, not slight. They supply the 
material of many of our most important manufactures, whilst the great 
question connected with the supply of food to man and the domestic animals 
are dependent on a knowledge of plants and their functions. At the same 
time, little has yet been done beyond the requirements of our medical 
schools, for the systematic teaching of botany in our schools and universities. 
. The animal substances are arranged so as to show the various commercial 
products obtained from the primary groups and classes into which the 
animal kingdom is divided, and are intended to illustrate the various nsefiil 
applications of animal substances to industrial purposes — ^viz., for clothing, 
domestic and ornamental purposes, pigments and dyes, perfiunery and 
pharmacy, and the application of waste substances, quills, pens, goano, 
tortoiseshell (raw and prepared). 

This collection will serve to furnish an approximate idea of the extent of 
the commerce in animal products. The aggregate value of the articles dealt 
in exceeds £136,000,000 sterling, employs an amazing amount of capital, and 
gives busy industrial occupation to a very large number of persons, in the 
collection, distribution, and after preparation of the material, to fit them 
for use ; while the large amount of tonnage of shipping employed, and the 
inland transport from place to place, of the raw material and the finislied 
manufactured product resulting therefrom, are other elements of actire 
industry in which our population are specially interested. 






FRESH WATER WEED OF CHINA. 
This weed is similar in nature and uses to our Irish moss. It is from the province 
of Iluper. It differs from our sea weed, in being found on the banks of the fresh 
water lake, the celebrated Yungting Hu. A specimen was lately presented to the 
Agri Horticultural Society of India by C. Alabaster, Esq. 



DIAMONDS. 
An interesting paper on diamonds was read at a recent meeting of the Royal Institu- 
tion by N. S. Maskelyne, of the Mineralogical Department of the British Museam. A 
detailed account appeared in the Critic of June 30, 1860. 
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THE TIMBER OF TASlifANIA.— BLUE GUM, 



BY BR. MILLIGAlf. 

The Royal Society of Tasmania lately submitted to its members a 
paper *^ On the Commercial Value of Toamanian Timber aa respects the 
English Market." Effectual means have recently been taken by the 
Colonists to bring under the notice of European engineers the hard woods 
of Tasmania, Dr, Milligan, the late Secretary of the Koyal Society i has 
done much to bring the colonial woods into notice ; and we think we shaH 
be doing good service in making public some of his details respecting the 
Bine Gum especially, on which we believe a paper is to be read during 
the present session before the Society of Arts, 

Tasmania abounds with forests of timber almost unlimited m extent, and 
of a quality equal, if not superior, to any other hard wood in the world. 
Its strength and durability have been frequently tested. It has been pro- 
nounced by scientific men to be unsurpassed in these qualities by any other 
timber of which we have any knowledge. Amongst our trees there are the 
blue gnm (Eucalifptus glohultis)^ the stringy bark (Eucalyptus gigantea)^ and 
the peppermint (Eucalyptus amygdalma). These timbers, from their superior 
quality, have attracted considerable attention ; but, unfortunately for us, 
that attention baa not been secured in the right quarters. Yery many years 
ago Sir John Franklin brought the subject under the notice of the British 
Government, and strongly recommended that our timber should be em- 
ployed for naval purposes. Since then, Sir William Benison has, by scien- 
tific tests and by experiments, confirmed the favourable opinions expressed 
by Sir John Franklin regarding its valuable properties ; and we beUeve 
Sir Henry Young has also represented its usefulness to the Admiralty. 
That the peculiarities of our timber remain at the present moment compara- 
tively unknovvn and unappreciated, is the best evidence we could have that 
other steps than these must be taken if we wish to secme those advantages 
which our forests are capable of conferring upon us. The reputation of our 
bard wood has been hitherto strictly confiaed to the AuiatraLi^n. i^ki\ftaa. 
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the availability of this Tasmanian timber for works of this kind wiO U 
apparent. 

The timber for this order was felled in Lady^s Bay, in the river Denmi 
On the same spot a dozen orders might be execnted of similar magnitade. 
Nor is this a solitary instance. Large tracts of the island, and those bonkr- 
ing on, or in the immediate vicinity of, navigable water courses, are ihick^ 
timbered with this hard and almost imperishable wood. Small portiooiQf 
it have from time to time been sent to England, but not in sufficient qmr 
tities to attract the attention of European contractors } and its value in nA- 
way construction, and other uses in which great durability is required, hu . 
thus never been othervvise than locally tested. We are glad to know that 
100 tons of railway sleepers, made of the blue gum of Tasmania, have been 
shipped on board the ^^ Cissy" for London. We trust this fact wiU be made 
widely known in England, and on behalf of the colony we invite an inspect 
tion of this sample of Tasmanian produce. We believe that this islind 
possesses all the requisites for a far greater timber trade than has yet been 
developed. We have, indeed, for years supplied Australia with most of the 
wood employed in building and cabinet work. But we claim, at all events* 
a share of that great traffic which the extension of railways and other 
works of magnitude, both in Europe and in India, is creating. And to 
obtain this we only need that the true character of the article we aie 
capable of supplying should be generally known. 

We trust to be able shortly to report the adoption of some active officitl 
steps with a view to the introduction of the hard woods of Tasmania jb19 
the English market. Some difficulties stand in the way of our immediately 
realising all the advantages that ought to accrue to us from our possession 
of this invaluable article of export. The first of these is that the real pro- 
perties of our timber are very imperfectly known to the engineers and 
contractors of the mother country. That our blue gum attains an average 
elevation and size greater than any other tree in the world ; that planks of 
this wood have been cut, measuring the enormous length of 160 feet, by a 
breadth of 20 inches, and 6 inches in thickness — of such magnitude, in fact, 
that it was found impracticable to find ships capacious enough to carry 
them to the Exhibitions of 1851 (London) and 1855 (Paris) ; that this tree 
attains, at its full growth, a height of from 250 to 350 feet, and a circum- 
ference varying from 80 to 100 feet at four feet from the ground, and that, 
in regular forest ground, it rarely gives off its principal limb under 100 feet, 
whilst there is not imfrequently a stem clear of any branch for 200 feet and 
upwards ; that its specific gravity is far in excess of that of teak, British 
oak, or even saul ; that it has been proved by experiments, instituted to 
test its breaking weight, to be superior in point of strength and elasticity to 
all other known timbers — are facts well known in practical and scientific 
circles in this island, but which have never yet been brought with sufficient 
prominence before the engineering world. Its length and dimensions, its 
power of resisting pressure, and its durability, are all greater than can be 
obtained from any other timber in the world. Locally it is employed in 
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hh mfiuite variety of uses — by the sTiipwrigliti the millwright, the carpen- 
ter, and tbe engineer. We have ^reat eolonial works constrncted of it — as, 
for in Stan ce, the briclge acrosi the Derwent at Britlgewater, which measure i 
96 fee^t in length, with a roadway of 24 feet^ and/which ia built entirely of 
thb timber upon piles of from 65 feet to 90 feet each in length. The engi- 
neers of the great railway jetty in Hobson's Bay, which is to form the sea 
terminus of the raOway system of the colony of Yictoria, have, aa abeady 
mentioned, obtained pilea of enormous length of the Taatnanian blue gum 
for this work, We need not multiply these inatanoesT but we will refer to 
one case of the um of this timber in the island, as affording a striking 
proof of ita value as an inestimable materiaL At a mill in Hohart Town, a 
water-wheel constructed of blue gum has been in constant use for upwarda 
of twenty yearsj and^ on removing with a penknife the external coathtg that 
haa accumulated during that period, it is found that the wood is as sound 
as on the day it was first used. 

As the best means of bringing the valuable properties of this timber and 
other of our hard woods practically under the notice of EngUsh engineera, 
we believe it is not unUkely that the Colonial Parliament will, during its 
present aesaion, vote a aum of money for the gratuitona distribution in 
England of properly selected specimens to he practically tested in actual 
works* We aay, properly selected specimens, because it is not fair to the 
colony that timber cnt full of sap, or otherwise under conditions favourable 
to premature decay, should be taken as samples of what the woods of Tas- 
mania really are. And to prevent an inferior article being aent into the 
market, and generally to promote the development of an export trade in 
thnber, it has been suggested that a Government Inspector should be 
appointed whose duty it should be to certify to the proper quahty of the 
wood, and to imprcaa each end of it with an official stamp, which shall be a 
guarantee as to its genuineness and value, and to imitate which shall he 
felony. The impression prevails here that the timber supply of Europe is 
rapidly contracting; that the engineering world will soon be anxiously 
casting about them for new sources of supply-, and that nothing is wanting 
to give Tasmanian hard woods a prefexence over all others but to aecure 
for them a fair and sufficient test- This it is hoped that the steps now pro- 
posed to lake in order to get them actually laid down on some railway line 
and otherwise used in bridges, &c,, at the expense of the colony, wiU 
effect. And it ia further hoped that by taking the guarantee we have 
named for the quality of the material, we aball succeed in keeping op the 
character of our timber in the English market. 

The blue gum (^Eucalypius glohulm)^ as we have seen, ia one of the 
largest of forest trees in the known world. From observations made on 
the annual line a of growth, it would appear to attain its full magnitude in 
about 300 years. There can, however, he little doubt that trees of the 
blue gum now exist in Tasmanian forests which have witnessed the revolu- 
tions of more than a thousand years. Naturally the tree prevails at the 
southern end of the island, and along the eastern coast, and on some Qf tKt 
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islands in Basses Straits, and it has been found upon the Australian main' 
land by Dr. Mueller. It is a fast-growing tree while young, and, when 
standing well apart, it assumes a very elegant shape, and presents a great 
profusion of rich, massive foliage. It is now being introduced into New 
Zealand and the Cape of Good Hope, for the sake of its rapid growth, and 
the value of its timber. Blue gum has been extensively used in the ship- 
yards of the colony for keels, and for the timbers and planking of vessels — 
for which the great lengths in which it can be procured particularly adapt 
it. It is used for ships' tree-nails and for boat-building ; also for house- 
building, for shingles, and for the internal fitting of houses ; for piles and the 
construction of bridges and wharves ; for machinery, farming implements, 
and for the erection of fences, &c. By distillation, the leaves of the blue 
gum yield an abundant supply of a strong essential oil, which has been 
foimd to possess the active and valuable medicinal properties of the 
*' cajeput oil" of commerce. From lesions in the bark of this tree, of the 
Eucalyptus gigantea^ and of some other species of the same genus in the 
island, a bright red and highly astringent gum exudes, and hardens on 
exposure, which is successfully used in medicine as a " kino.*^ One species 
of this genus produces, by exudation, after puncturation by an insect, and 
exsiccation of the juice, a delicate white saccharine substance, known as 
" manna*^ in the colony. Another species, " Cider tree^''^ inhabiting the 
}iigh tableland, known as ^^ the Lake Country,'^ yields, by incision of the 
bark, large quantities of saccharine juice^ which is said to be slightly intoxi- 
cating when drunk in considerable quantity. 

The blue gum derives its name from the bluish grey bloom with which, 
when young, it is covered. The outer layer of bark dries and peels off 
periodically, leaving a smooth bark of a bright buff colour, which soon 
changes to the aforesaid grey. The trees grown on the hills afford better 
timber than those of the. valleys, and the timber of the north side of the 
island is deemed inferior to that of the south. It is stronger when dry 
than when green, but is used extensively in the latter state for shipbuilding 
in the colony, as it is then much easier worked. The '* Harpley," 
built of blue gum, fresh cut from the bush near Launceston, was found to 
be unsound in her timbers when bored in London. When, however, this 
wood has been properly seasoned, which requires, by the present sytem, 
two years, no such indication is apparent; and Mr. Watson, the well- 
known builder of Hobart Town, has declared, in all his experience in 
repairs of colonial built vessels, he has never observed any appearance of 
dry rot. The timbers of the " William,'* a brig of 121 tons, built at 
Launceston, were found, after a lapse of fifteen years, to be perfectly 
sound. Mr. Watson proposes that the trees should be "killied" in the 
month of May, and left standing for six months, then felled and cut into 
planks or logs, and put into the water for three months. Spars can be 
obtained from the blue gum of sufficient length and girth for the largest 
class of ships, but the wood is not very suitable for this purpose, on account 
of its great specific gravity, which is abovft that of water. For kelsons, 
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beams, wale plauke, and stringers^ Mr. Wat&oa cousitler& it unrivalled. It 
takes tlie steam well, and there is no fear of its spanliDg in working round 
a full bow. 

The average breaking weight of blue gnm aeaaoned twenty jeara was 
1,225 lbs.) ajid the direct cohesion upon the square inch 21,(>67 lbs, seasoned 
one to five yeara, 975 lbs. breaking poinli and 27|S39 lbs. coheaion. 

lbs, lbs. 

Stringy bark (seasoned). 974 ...* 21,140 

Ditto, green 734 21,057 

Swamp gum, seasoned (inferior) 914 . », 1 6,888 

Ditto, green 719 18,488 

The elasticity of thoroughly seasoned blue gum is a half greater than 
that of teak and raoorung saul ; double that of peon, ash, Engliab oak, and 
red pine ; three times greater than that of pitch pine, Dantzic and Adriatic 
oak ; and five times greater than that of ehu. 

Swamp gum is the largest of the Eucalypti. A tree measured by Mr, 
Mitchell was 87 feet in height to the first branches, and 21 feet in circum- 
ference at eight feet from the ground. A second was 213 feet in extreme 
height, and 18^ feet in circumference at ten feet from the ground ; and a 
third was 2ol feet. But these are dwarfs compared with otliers, and some 
of the blue gums on the southern coast and on Maria Island » Thia 
wood is lighter and of opener grain than the blue, from which, by a casual 
observer, it is scarcely distinguishable, and is preferable for spars, although 
subject to cracks. By some it is considered equal to ash, and hcnco Is 
sometimes called ash -gum. 

Stringy hark shrinks, and is liable to rents, but yield spars of the largest 
size. A sound tree of this variety, in the vicinity of Cam Eiver, a mile or 
two &om the coast, on the north side of the island, measured by Mr. 
Mitchell, was 200 feet in height, to where its trunk had been broken off, 
and was 64 feet in girth at four feet firom the ground. Its specific gravity 
is under 1,000. 



THE TRADE IN COPEOLITES. 

BY TKE Bi>rroB. 

Copr elites are the exuvice of extinct animals, but in the commercial 
meaning the name includes also bones, teeth, and other fossil relics of animals. 
Containing much phosphate of Mme, tliey are used for making superphoa- 
phates. When ground to powder in a mill, and acted on by sulphuric acid, 
a part of the phosphoric acid is liberated, and a more soluble compound^^ob- 
tained. But httle is known on thia subject, and no lengthened deta0s have 
yet been published that we are aware of. It is cMefiy in the counties of 
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Cambridge and Suffolk that coprolite is obtained. The following partieplArt 
relate chiefly to Suffolk coprolites. 

It is supposed that part of south-east Suffolk was once a large arm or 
estuary of the sea, wherein dwelt the monsters of the deep, and that their 
organic remains haye been buried up by some great convulsion of nature, 
most probably at the time of the deluge. At the distance often miles from 
the present boundary of the sea, we find parts of land animals and vegetable 
remains ; but what more likely than that the beasts of the forest should 
have preferred the margin of the water ? — their bones, with trees, fruit, and 
seeds, all having been washed into the sea. That it was once the sea is 
sufficiently proved by the shells, and the great quantity of cement-stone 
we find, of exactly the same description dredged for on the coast. A 
still more convincing proof is the immense quantity of barnacles; in some 
knots each barnacle is as large as a walnut. Coprolite is a species of fos- 
silized guano, most probably of the saurian, whale, shark, and other large 
animals. It looks like very dark oblong pebbles, rounded and polished by 
the water ; they are very brittle, and the interior is dullish brown, slightly 
tinged with yellow, but they emit no smell. Some of them contain small 
teeth and bones, which show that they belong to some carnivorous animal — 
bones and vegetable remains being comparatively rare. Coprolites were first 
discovered in this part of the country about the year 1846. A celebrated 
artificial manure manufacturer was walking with a gentleman on Bawdsey 
beach, and picked some coprolites up that had been washed out of the crag 
cliffs. Finding it contained manuring properties, he requested this gentle- 
man to employ children to pick it up. This continued about two years, 
when one day the children had picked some out of the clififs so far under 
that the crag slipped in and killed a little girl. At the inquest the jury 
wanted to know what coprolite was ; the consequence was, fiurmers dis- 
covered that their crag pits were full of it, and some b^an to dig for it, 
selling it to the same gentleman at about £1 per ton. 

The manufacturer had obtained a patent, but, it being infringed, he brought 
an action and lost it ; and then every one was allowed to manufacture it into 
manure. The result was, it gradually rose in price to £3 10s. It is very 
heavy, three pecks weighing about one cwt. This was an inducement for 
all to raise it. Fine crops of wheat were dug up, buildings were undermined, 
cottagers turned over their gardens, clergymen the churchyards, and sur- 
veyors the roads ; some farmers employed over fifty men at it, and, though 
numbers were imported, labourers' wages were raised fifty per cent, by it ; 
and those who had no coprolite felt it severely, and some parts of the coun- 
try had the appearance of the Australian gold fields. Many made their 
fortunes, and others for years made the rents of their farms by it. The 
landlords claim a share, generally half the net profits, but the lord of the 
manor has no claim. It is generally foimd within two miles of the banks 
of ^ther the Orwell or Deben rivers, and lies in beds from ten to five 
hundred yards in width, and from two to forty feet in depth. After digging 
through the top soil, we come to a light sand, and then to some white crag^ 
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wluch graduaJly becomes red ; next a strata of dark crag> interspersed with 
every Tariety of sea aheU, under whicb^ and above the loam, we find the 
vein of coprolites^ from six inches to thirty-six inclies in thickness. It is 
found mixed with crag, cement- stone, shells, and water. In some cases 
there are two veins, with a strata of cra^ between tljem \ and at one place 
it is found in the sand just beneath the top soil. It ia worked by digging a 
long trench about two yards wide, aiid when they have dug out the copro- 
lites they dig another parallel^ the earth from which fills up the old one, 
and so on in succession j aa it lies next the loam, the water is very trouble- 
some, and in most places bas to be pumped out. After the coprolitcs are 
thrown out they sift away the crag^ and when the soil sticks it has to be 
washed ; it is then spread out on a table, and the shells and stones are 
picked out by children, after which it is weighed and generally conveyed by 
water to the mantifactory ; there it is ground up and pulverised with sul- 
phuric acid, Coprolite is principally used for manure, and for adulterating 
gTiano^ and the refuse is used in the marinfiicture of iinc ware, and some 
particular kind of paitit. The cement -atone is need for buildiBg out-houses, 
and the loam for making bricks. 

These extraordinary digghigs have opened such a field, for geologists 
and scientific men aa does not exist in any other part of the kingdom^ The 
fossil remains are so numerous and rare that we will not attempt to describe 
them, but merely state the principal things that are ibund. The remains 
of the whate and saurian are very numerous, also those of the shark and all 
kinds of fish ^ but the bones found of land animals, such as the mastodon, 
elephant, rhinoceroua, deer, wild boar, and birds, are not so plentiful. 
Some of the fossil sheUs are very rare, and there ia a great variety of beau- 
tiful coral. We find several specimens of wood, all of which receive a high 
polish, and enable you to distinguish the description, A large assortment 
of fruits and seeds, most of them very perfect, are also found. 

The consumption of mineral phosphates, according to a recent estimate of 
ProfesaoT Anderson, of the University of Glasgow, ia about as follows : — 

Tons- 
Cambridge Coprolites 40,000 

Suffolk Coprolites ,„ 3,000 

And all other mineral phosphates 5,000 

48,000 

Which, being entirely converted into superphosphates, will yield 72,000 
tons ; at £5 per ton value, £360,000, Coprolites ground to a fine powder, 
and containing 58 per cent, of phosphates, sell at £2 ISs. per ton, and a 
ton of pure phosphates ia consequently sold for £4 8s, In thia atate, how- 
ever, the price is extremely low, because it is alleged that the phosphates 
are in so compact a condition that the plant cannot avail itself of them, and 
they are only used as a raw material for the manufacture of super- 
phosphates. 
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GROWTH OF OPIUM IN CHINA. 

There seems no ground for doubting any longer that the cultivation of 
the poppy is rapidly extending in China. A correspondent of the North 
China Herald states that opium is becoming the winter crop of serenl 
provinces, especially of Yunan, Honan, and Che-keang, and that the 
growers are yearly bringing it to greater perfection. This year it can be 
used without a mixture of Bengal or Malwa, and the inferior dasses of 
Malwa. It is grown in a fine light soil on a slope, where the moisture cm 
easily drain off. In cultivating, the Chinese look more to quantity tihan 
quality, and therefore force the poppy till the heads are tmly enormous. 
in April the juice is ready for gathering. On the capsule four broad dehcate 
cuts upwards are made, leaving the wound covered by the oyerhanging 
skin, as a protection against the dews and heat. Early in the morning each 
wound is scraped by a piece of blunt bamboo, the juice being deposited in 
a hollow bamboo at the gatherer^s side ; a process repeated every morning 
till the flow ceases. The juice has a very acrid taste, and is chiefly used for 
mixing with the dearer Fatna and Malwa. A field of poppies standing on 
the hill side, seven feet high, and flaunting its gaudy blossoms in contrast 
with the rich green of the leaves and stalks, is, we may well believe, a 
beautiful sight. Pity is it that death lurks in every flower, and that the 
inisdircctcd art of man contrives to develope its presence for other than 
medicinal purposes. 

Sir Henry Pottinger, in a despatch dated April 16, 1844, stated : — ** I 
may take this opportunity to tell you, that the trade in opium is now 
])ublicly carried on at Canton, and that both there and at the other ports 
opened by treaty the mandarins openly give out that they cannot and dare 
not Htop it, else it would lead to the cultivation of the poppy in China to 
HO great an extent, as to cause a scarcity of food, if not actual famine, and 
that that scarcity would be the forerunner of popular disturbance and 
rebellion.'* 

The opium produced in the west and south-west of China is grown 
during the winter wjiiHcm, the rice during the summer. The cultivation of 
the one does not interfere with the cultivation of the other. The poppy 
IN, however, Huid not to thrive so well in China as in India, and the extract 
is generally of n hurHhcr taste ; so that, though cheaper than the imported 
drug, it will not sell unless mixed with the Indian opium. 

Mr. Fortune saw the poppy growing for the purpose of obtaining the 
inspissated juice in the north of China, but it is impossible to state how 
much is absolutely grown. 



IHE COMMEECUL VALUE OF THE WUITE POEPOISE OF 
THE ST, LAWRE^rCE. 

Tlie animal generally termed the porpoise ia a ipeciea of whale— llie 
nqftbern beluga (Beluga calodon) of Gray, Although occasional! j seen in 
tlie Bay of Chaleur and parts of New Brunswick, it is chiefly in the rivcir 
- Lawrence that it ia common. Tills cetaceous anunal» formerly ao abiin- 
bm in the St. Lawrenec, became ^ after the discovery of Canada, an article 
of commerce which entitled the first colonists, who engaged in catching it, 
to s special protection on the part of the French Government* 

hi 1707 there were no less thxui eight ccjiiipfinicB, established at different 
points of the river, for carrying on this busineHs^ whom the In tend ants pro- 
tected by their edicts and ordinances; and their number^ at this period^ 
would eloue he sufficient to prove the importance which this fishery might 
acquire. The oil of the porpoise was then worth otdy a franc a gallon, ita 
sMu was aomehow considered of little value, but the facility with which it 
was taken was UQ great, that the quantity alone sufficed to make it sought 
afler, and to render the pursuit profitable to those engaged in it, amougBt 
whom a company of mx habituns, at Riviere Quelle Point, was particularly 
distiugtiished, 

Buring the year 1710 this company took 800 pnrpoisea. Some y^rs 
biter it killed thousands, but the numbers gradually diminished ever)' year; 
and, whether from the more frequent navigation of the river proving a 
cause of alarm to this valuable fish, or from some of those hidden eauaea 
which the depths of ocean veil from us, they ceased to live together in large 
ahoals, and dispersed into all parts of the river. It cannot, however, be 
aaid that they are now less numerous in the St. Lawrence than heretofore ; 
on the contrary, their number 'm much greati^r, and their species belongs 
exclusively to this river » It is in a manner the king, as it ia also the largest 
and moat profitable of those which live pennanently in the Korth American 
waters. 

This animal was formerly taken in enclosures, made of light and flexible 
poles fixed in the beach, within which the porpoise ptirsued the anvall mem- 
bers of the finny tribe during high tide, and where, when once his appetite 
was sated, he became heavy and almost asleep from gluttony, and seemed 
to forget, during several hours, the dangers which surrounded him as the 
tide went out* The fisherman, silent and on the look out upon the cliffy, 
having seen that the waves hatl retreated, and wqyq now breaking upon the 
rocks outside the enclosure, gave the signal ; two or three hght skifi^ {either 
bark or wooden canoes), manued by three or four expert rowers, appeared 
upon the waves, which they scarcely touched mth their oars. Standing 
in the bow of each of these canoes a man, with bare and muscular arm, a 
steel spear in hand, intently followed with his eye the track of the fish, 
indicating the course to be taken , whether to the right or left, and struck 
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the mortal blows. Often, after one of these Tigoniiis i 
enr/ugh to kill the largest porpoise, the spearsman nu^ be aeea, iHink 
did not strike aright, urging on the pnrsnh for a new eantat of qieelW- 
tween hb skiff and the wounded animal ; s o me tim ea the blood wUdknl- 
dened the surface of the water indicated the course Id be ftflovBd, mi 
sometimes the sound of the subdued breathing of this < 
to respire and throw off the air, at the top of the ^ 
stream which descends in the form of a curve. The 
through the fence of flexible poles, eighteen or twenty in 
is afraid. As soon as he sees them, he returns by the wmy be ( 
stroke is given, but it is by a harpoon, which has a b^it rope 
llie struggle is becoming more intense and animating, and the 1 
smiles with satisfaction ; the paddle at the stem of the firaH skiff is 
put into requisition. It is now the turn for the boatman to display Us 
skill, l*hc animal leaps out of the water, stops, dives and toina about m. 
every way and in all directions ; a white foam like that of a r^id lisea oo 
each side of the bows, and the progress of the canoe, hitherto so swift, aod- 
denly stops ; the animal is fatigued by his wound ; he wants to breathe, but 
fear keeps him at the bottom of the water ; and inmiediatdy the man in the 
Ik>w rolls up at his knees the line which he had allowed to run out, he uaea 
it to guide the direction of his barque, which light and soft strokes of the 
oar bring silently forward to the victim. Again he stands up, and with 
one hand brandishes his spear, while with the other he suddenly chocks the 
ro[)e, thereby inflicting renewed pains ; the fish once more leaps, but this 
time is the last, for a vigorous blow aimed at the spine, between the head 
and neck, has effectually done for it. 

I'hese chases sometimes last for whole hours, and there were instances of 
this kind in 1857 and 1858. One hundred and fifty-nine porpoises were 
taken during those two years, at Riviere Ouelle. Stakes are now nsed to 
make the enclosures only at Riviere Ouelle, St. Anne's, and Isle aox 
Coudrcs. But, for some years past, another method has been adopted; 
and, no doubt, if it had been on a more extented scale it would have yielded 
immense profits. 

Mr. Tetu, of Riviere Ouelle, so well known for his enterprising spirit, 
and by the distinguished consideration which he has gained by his experi- 
ments in the capture of the animal, the clarifying of the oil, tmd the employ- 
ment of its skin in the manufacture of a leather which has no equal, has, for 
several years past, in coi\j unction with other persons engaged in the same 
commendable pursuit, adopted the system of taking the porpoise in nets, 
near the river Saguenay. Thanks to his experiments, the oil is worth 6s. 
a gallon, and the leather from 6s. to 10s. a pound. This oil is extremely 
ductile, inodorous, and gives a brilliant light, only surpassed by gas. It is 
superior to any other for the use of lighthouses, because it does not coagu- 
late, even in the most intense cold, and its ductility renders it invaluable 
for greasing leather, and also machinery, which it preserves from injury by 
friction. Appreciated as such by the Great Exhibitions of Paris and London, 
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of Canada and New York, it haa gained Mr, Tetn testimoniale which do 
hononr to liim as a useful citizen. 

The akin of this animal is of a tissue the exact cbaracter of which it 
would be difficult to establish, when we have before us ten or twelve 
samples of different kinds of leather made from the same skin ; in the 
normal state, kid, sole leather, harness leather, velvet leather, plush leather, 
hlack leather for foot gear, and yamished leather. The akiiia are dres&ed 
for traces, and the Canadian mail bags are usualiy made of them* These 
baga are very white, thick, and soft ; they stand much chafing and effectu- 
ally resist the wet. Porpoise skins, when tanned, will compare favourably 
with the best French kid in beauty, cheapness, and durability. For a light 
shoe the leather is equal to Morocco or any other made. To thoae troubled 
with corns or gouty feet, it is found a great comfort, in comparison with the 
stout cowhide mostly u^ed. The tanned and prepared skins, and boots, &c., 
made from them may be seen in the collection of animal products in the 
South Kensington Museum. 

The average price of a porpoise, considering the increasing value of its 
ikin and its oUy is 100 dols. Its weight i^ about 2,500 lbs. ; the largest attain 
4,000 lbs., and are worth 180 dols. ; these are about 22 feet long and 15 in 
clreumferencc. The ear is so small that only connoisseurs can find it, and 
the sense of hearing more acute than Lq any fish of the whale kind. 



PAPER FKOM INDIAN CORN LEAVES. 

The following communication on a new kind of paper material is based 
upon an article in the columns of the Breslauer GewerheblalL On one or two 
occasions we have drawn attention to this waste substance, as a useful paper 
material, before the Society of Arts and elsewhere. The supply is very 
large, and the chief use of the leaves, &c*, hitherto has been for packing 
purposes, for wrapping oranges, &c. When we consider the enormous 
crops of maize in North America alone, the material, if husbanded, might 
become profitable. 

Among the many endeavours that have been made, both in ancient and 
modern times, to procure a fit substitute for paper, one at length haa been 
cro^vned with success. Recent experiments have proved Indian com to 
possess not only all the ordinary quahties necessary to make a good article, 
but to be in many respects aetually superior to rags, hitherto the only 
material found to be really available for that purpose. The discovery to 
which we allude is a complete success, and, indeed, may be expected to 
exercise the greatest influence upon the price of paper vi^thin a very short 
time. Indian com, it is true, cannot he grown except in countries of a 
certaui degree of temperature — at least^ not with the prolific result of 
warmer climates ; yet the plant ia of frequetit otcvnte^WL^i ^ gx^t sJas; tsscw- 
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tineiit of Europe, and can be easily cultiTated to a degree more than loffi* 
cient to satisfy the utmost demands of the paper maiicet. Besides, as ngi 
are likely to fall in price before long, owing to the eztensiye supply df 
material resulting from this new element, the world of writers and readen 
would seem to have a brighter future before it than the boldest fimcy wodi 
have imagined a very short time ago. This is not the first time that pipa 
has been manufactured from the blade of Indian com ; but, strange to flay^ 
the art was lost, and required to be discovered anew. As early as tk 
seventeenth century, an Indian-corn paper manufactory was in full opera- 
tion at the town of Rievi, in Italy, and enjoyed a world-wide repntatioa at 
the time ; but with the death of its proprietor the secret seems to ha?e 
lapsed into oblivion. The manifold attempts subsequently made to con- 
tinue the manufacture were always baffled by the difficulty of removing the 
silicious, resinous, and glutinous matters contained in the blade. The 
recovery of this process has at last been effected, and is due to the research 
of one Herr Moritz Diamant, a Jewish writing master in Austria. 
Having busied himself for some time in experiments on Indian com, the 
ingenious discoverer has at length been rewarded with the desired results of 
his labour ; and a trial of his method on a grand scale, which was made at 
the Imperial manufactory of Schlogelmiihle, near Glegnitz (Lower Austria), 
has completely demonstrated the certainty of the invention. Although the 
machinery, arranged as it was for the manufacture of rag paper, could not, 
of course, fully answer the requirements of Herr Diamant, the results of 
the essay were wonderfully favourable. The article produced was of a 
purity of texture and whiteness of colour, that left nothing to be desired ; 
and this is all the more valuable from the difficulty usually experienced in 
the removal of impurities from the rags. Knots, and other inequalities of 
surface, so frequent in the ordinary paper, and which give so much trouble 
in printing, the new product is entirely free from, and this without the 
material undergoing any special process to attain the desired end. 

Another immense advantage, and this in an economical point of view, is 
the reduction of the steam power required in the manufacture by one-third 
of its present amount, in consequence of the material being reduced to pulp 
by chemical, and not, as at present, mechanical agency. The present pro- 
prietor of the invention is Ck)unt Carl Octavio Zu Lippe, Weissenfeld, who 
has bought it from the originator, and from several experiments deduced 
the following results : — 

1. It is not only possible to produce every variety of paper from the 
blades of Indian corn, but the product is equal, and in some cases even 
superior, to the article manufactured from rags. 

2. The paper requires but very little size to render it fit for writing pur- 
poses, as the pulp naturally contains a large proportion of that necessary 
ingredient, which can at the same time be easily eliminated if desirable. 

3. The bleaching is effected by an extraordinary rapid and facile process, 
and, indeed, for the common light coloured packing paper the process 
becomes entirely unnecessary. 
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4. The Indioii eom p«per possesses greater strength and tensity than 

Ug pq>er, without the drawback of brittleness, so conspicuous in the 

eoafflon straw products. 

6. No machinery being required in the manufacture of this paper for the 
pnpose of tearing up the raw material and reducing it to ptlp, the expense, 
both in point of power and time, is far lesa than is necessary for the produc- 
tion of nig paper. 

Count Lippe having put himself in communication with the Austrian 
Goyemment, an imperial manufactory for Indian com paper (maishalm 
ptipier, as the inventor calls it), is now in course of construction at Pesth, 
the cajntal of the greatest Indian com growing coimtry in Europe: Another 
AiaauflEiCtory is ahready in full operation in Switzerland ; and preparations 
sre being made on the coast of the Mediterranean for the production and 
expOTtation, on a large scale, of the pulp of this new material. 

It is not merely the blades of Indian com, but the leaves,, the tassel, the 
iheathing of the grain, the cob, and the stalk might all, we believe, be 
utilized by the paper manufacturer. A reference to the list of paper 
materials patented, given at page 50, shows that this substance has often 
been taken into consideration, but never as yet obtained in quantity, or 
manipulated upon satisfactorily. Let us express a fervent hope that a great 
traffic will arise in this cheap and useful material, and that English vessels 
will, before long, be freighted with shiploads of books and papers in futuro, 
h. Brandenburg, with its indifferent soil, and where the temperature is 
tertainly not higher on the average than that of Great Britain, Indian 
torn, though a novel introduction, may now be seen on many a sandy acre 
)^earing up its broad leaf blades to a height of half a dozen feet or upwards. 



PROFESSOR SHELLEY ON MANUFACTURING ART. 

On the afternoon of the 11th ult. Professor Shelley delivered at King's 
College the introductory lecture to a course on Manufacturing Art, before 
a numerous audience. 

Professor Shelley (having been introduced to the audience by the Prin- 
cipal of the College, Dr. Jelf) said : — ^In reference to the course of lectures 
upon Manufacturing Art and Machinery, which he had the honour to be 
elected by the Council of the College to deliver, the students might, he 
thought, be benefited by an introductory lecture, which would give him an 
opportunity of laying before the authorities of the college, the students, 
and the strangers who might be present, a general outline of the topics 
which he proposed to discuss, and some idea of the method of discussing 
them, which he proposed to pursue. And he thought it would benefit the 
students if he imparted to them a few hints derived from his own experience 
in travelling through life, and endeavoured to encourage them in the pro- 
secution of the task they had undertaken to perform, by mentioning some 
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eminent men who had pursaed a similar line of study, and who would serrd 
as examples and incentives to future enterprise and invention, and his great 
desire and hope was to he able to induce the students to emulate those 
eminent examples. Many of those gentlemen who had now come to the 
college with the object of studying the applied sciences had, he dared say, 
ah-eady made up their minds as to the particular calling or profession whidi 
they intended to educate themselves for, and which they afterwards pro- 
posed following up. Many others, he dared say, were at the coU^e study- 
ing, and endeavouring to find that particular branch that suited their tastes 
before they finally determined the exact course which they intended to 
pursue in ^e future. He thought he might be allowed to teU each of these 
classes of students that they were wise. For those who had made up thdr 
minds as to their calling might rest assured that if they were determined to. 
adhere to their choice and persevere in their task they would overcome all 
obstacles, and speedily attain excellence in the line they had chosen ; while 
those who had not made up their minds might be confident that if they 
studied well there would be abundant opportunities of turning their know- 
ledge to good account, either in England or abroad. For a knowledge of 
mathematics, chemistry, geology, and the development of machinery was a 
means of daily adding to our material wealth ; and there would be a con- 
stant demand for those men who had made it their study to understand 
scientific principles. The section of applied science which it was his pro- 
vince to draw their attention to was that jof manufacturing art. Improve- 
ments in manufacturing art and machinery had wrought mighty changes in 
the condition of the world, which the Professor illustrated by referring to 
the great social changes which had taken place owing to the development 
of mineral wealth, caused by James Watt and the pumping-engine, by 
railways, of which the steam-engine had been called the father, by the 
changes in literature wrought by the printing-machine, and by the changes 
effected by the improvement of the electric telegraph — ^in his opinion the 
greatest of them all. He was sure that every one connected with this 
university would be gratified to know that of the eminent men who had 
advanced applied science, four had been professors there ; two out of the 
four were not with them now, but they could not recall their memories to 
their minds without feeling that by their talents, brilliant discoveries, and 
inventions, they had advanced us as a nation, and promoted our national 
greatness. The principle of a given manufacture might be explained to, 
and as easily imderstood by, any person of ordinary education ; but it did 
not follow the process could be gone through without a number of years' 
additional training and attention. The Professor proceeded to say that 
labour performed by the hands of a man, without any other assistance, 
would be extremely limited in the usefulness of its application ; and in 
order to carry out any great work, some means should be found for uniting 
the exertions of several men, or of increasing the power of one man. The 
means of doing so was called machinery. The labour of cultivating the 
ground or tilling the earth required in its primitive form but little skill and 
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BiacbJnerj, the rudest and fiinipkst forma of tools migbt be used^ and 
tk seed scattered by the Imtid ; but grefit improvernentt* had been ertected 
b^ macbjnery. The Profeatior then directed the attentioa af his suidience 
to mm of the !ituderit-i wlio had been at this college, and vvlio had dis- 
tittgaiehed themselves hj ihcir works iti their occujmtioua in t^very-day life. 
They were spread over all part^ of the earth— some were iu India, atid 
aauieiu Chliwi, One of thena was IMr, Thoiiias Winter, an engineer and 
naval architect, who came up to the collejjfe from Scotland, and afterwards 
highly distinguished himself by acientific investigationi* in Indifl, especially 
on the rivera, for which he invented several kinds of bouts (modelij) draw- 
inga, and sections of the boats were explained by the Prolessor). Anotlier 
gedtleman who distinguiahed himaelf at the college, and who was now 
carrying on a large bnsinesa in Yorkshire, was Mr, Charles Cochran, who 
was a senior scliolar, and who had become eminent by inventionii connected 
with beating apparatus naed in the manufacture of glasa. There were many 
othiir gentlemen brought up at the college whom he might mention as 
kving distinguished themtsclves in tlieix various avocations; amongst 
otkra^ Mr. Mawdsley, Mr. Yaukes, Mr. White, Mr. W, Cochran, Mr, 
lljttcber, Mr* Edward Chance, Mr. W. Burges (the architect of the Memo* 
rial Church at CoustantJnopie), Mr. Miller (who had gone to Sydney), Mr, 
Fox, Mr, llenry ^Vorms, Mr. W, M^lvean, &c. Theoretical knowledge 
was not sufficient in the study of the applied sciences ; there should be 
pmctical knowledge, which could only be obtained in the laboratory and 
the workshop. The Professor then spoke in favour of cleanliness in the 
making of experiments, and iji the general practice of the laboratory and 
workshop. After recommending as a class -hook to the students who 
attended his lectures, hia predecessor, Mr. Goodeve^a, hook on *'^Tbc 
Blements o£ lilechanism," he stated that Mr. Goodeve had received a 
Government appointment at Woolwich, where he wished him the enjoy- 
ment of every prosperity and success. The Professor then passed a ^^arm 
culogium on the late Professt>r Cowper (one of whose pupils he was, and 
whose mode of teaching he should endeavour to follow), who would be long 
remembered for his talent and amiable qualities ; and spoke in terms of 
panegyric of the late Principal of the College, Dr. Lonsdale, now Bishop 
of Lichlield ; of hia successor, the present Principal, Dr. J elf, and other 
professors connected with the college* At the close of his lecture, whicli 
was illustrated by many drawings and models, the Professor was warmly 
applauded. 



TEA SUBSTITUTES OF MAURTTTUS. 

BY M. tOUia BOUTOX, OF PORT LOUIS, MAOKHIUS, 

Cui,Ex>r, or Kojilin^ the striped -flowered paoralea (Psora lea fflmidalaxa). 
was originally introduced into the Mauritius from Chili, where it is indi 
Qous. The Hev. Father Feuillee was the first who made known thit 
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plant, discovered by him in Chili, where he has foond it, he sajs, at SS* 
of the South Pole. This shrub is a vulnerary and depurative. The natives 
pound the leaves and apply them as a poultice on their woui^s. The 
decoction arrests dysentery, and the inflision of the roots excites voimtiD|. 
Some use an infusion of its ashes as a purgative. 

The leaves, according to the Abb^ Molina, are considered as a powerM 
vermifuge, and one of the best stomachics. They are used as an infnnon, 
and their aromatic flavour causes them to be preferred by some persons to 
tea, for which they may be substituted. In Chili they are so used, instead 
of the Chinese beverage, under the name of Jesuit^s tea. 

The Culen has lately acquired a great reputation in the Mauritius as a 
medicinal substance. It is to the kind attention of the Hon. M. Lemi^re 
that we are indebted for the knowledge of this plant — the existence of which 
in the colony was no longer suspected by us — as well as for the manner of 
employing its leaves and stems in diseases of the respiratory organs. 

The Culen is taken as an infusion in the shape of tea ; it is, according to 
those who have been under the necessity of taking it, a sovereign remedy 
in asthma, oppressions of the chest, and other irritations of the bronchia 
and lungs, which it relieves and dispels almost instantaneously. 

The leaves are also used dried, and afterwards smoked like tobacco. 

Faham or Faam^ an orchidaceous plant {Angrcecum fragrans), is found 
in the interior of the island. According to notes communicated by M. 
Fleurot, the crystals obtained from it are in small groups, having a sweet 
aromatic odour. Examined with the microscope they represent rectangular 
prisms, in round groups of about two millimetres in diameter ; they are 
soluble in boiling water, extremely so in boiling alcohol and ether, but con- 
siderably less so in the same liquids cold. 

Virey wrote about the Faham in 1820 and 1826 in the Journal de 
Pharmacie; and Dr. Giraudy, who studied it seriously, discovered, in the 
aromatic principle of this plant, a diffusible stimulant capable of deadening 
nervous sensibility; in the bitter principle, an excellent stimulant to 
revive the strength of the nutritive organs ; and in the mucilage, a demulcent 
to relax the tissues. He therefore considered it as a powerful medicinal 
agent, and likely to be employed with success either to assist digestion, to 
soothe coughs and pains of the chest, to remove spasms and oppressions, 
or to promote expectoration in colds, hooping coughs, fits of asthma, and 
pulmonary phthisis, whenever the nervous irritation and inflammation 
predominates. The odour of the dried plant is peculiar, and resembles 
that of the Tonquin bean ; the infusion or syrup is very pleasant. Not 
only here but elsewhere it has been used in infusion, as a beverage, in 
substitution for Chinese tea. 

Jamaica Vervain, or Verveine bleue. — ^The leaves of Stachytarpheta 
Jamaicevsis, when fresh, are applied to ulcers, but when dried, they form a 
bad kind of tea, known, and sometimes sold, as Brazilian tea. 

The du Mexique, Botrys, Herhe pipl.^-This plant (Chenopodium 
ambrosioides) is common in the island. All the parts of the plant have a 
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Strong aromatic smell, and are used as a yermifuge. As one of its names 
implies, this plant has also been used, and to a certain extent doubtless is so 
still, as a tea substitute. 

CrrRONEixE, Lemon grass. — ^This plant (Cymhopogon Schcenanthus) is a 
native of India, but is cultivated here. It is, says Dr. Wallich, a favourite 
herb with the Asiatics, both for medicinal and culinary purposes, and is 
found to afford a drink generally very grateful to the palate in sickness. 
Dr. Maton, Physician Extraordinary to the late Queen Charlotte, informed 
me that he had been repeatedly treated with a dish of lemon grass tea 
by her Majesty, who used to be very fond of it, and was supplied with the 
plant from the Royal Gardens at Kew. 

Capillaire. — ^This little fern (Adiantum caudatum^ L.) is found over 
a great part of the world ; in China, Ceylon, Java, and the Mauritius, 
T^ere it grows even in dry places and on rocks. It is much employed in 
infusion as a diaphoretic, and also as a substitute for tea. 
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BY WM. BOLLAERT, F.R.G.S., ETC. 

Much^Nitrate of Soda is shipped from Pisagna Bay. Iquique is, however, 
the principsd port for its shipment. It is dug- up and refined some leagues 
distant in the interior. In 1830 only 900 tons were exported, but in 1859 
78,700 tons. The present population of the province of Tarapaca is about 
18,000, the greater portion of whom are occupied in the manufacture of 
nitrate of soda ; then follows the agricultural, which is but limited, in con-^ 
sequence of the general arid character of the country. In 1827, at the 
request of General Castilla, then Intendante of the province, Mr. George 
Snnth and myself examined the district, presenting the survey and report 
to the Peruvian Grovernment. This I extended in my " Observations on 
the G«<^aphy of Southern Peru, with Map.'' Mr. Smith has lately for- 
warded to me the most recent account about nitrate, printed on an elaborate 
plan, published in Lima, of the localities in the province of Tarapaca, where 
the nitrate of soda and borate of lime are found, with the position of the 
principal oficinas, or works, and the ports the nitrate is shipped from. I 
translated the following from his observations on the plan : — The Pampa 
de Tamarugal is a plain having a rise of about one per cent, from east to 
west. There is greater abundance of salitre or caliche (native nitrate of 
soda) on the north about Tana ; also in the south to the river Loa. In the 
far north it is not worked, there being no water ; neither in the south, on 
account of the distance from the coast. It is generally considered that the 
nitrate of soda producing ground does not extend )ae^otA NJcia xwSsiR cil 

i2 
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Camarones on the north, nor south of the river Loa; however, some ny it 
is found in Bolivia, south of the river Loa, far in the interior, and disUot 
from water. Mr. Smith gives all the positions whence the nitrate is ex- 
tracted, and also where very large quantities are pretty well known to exist 
He likewise notes the spots where the borate of lime is met with. He 
calculates that the nitrate ground covers fifty square leagues. There have 
been single square yards of ground that have produced nearly a ton wei^ 
of nitrate, the layer being three yards thick. 

If we allow only 100 lbs. weight of nitrate for each square yard, we sbaU 
have the enormous quantity of 63,000,000 tons ; so that at the present rate of 
consumption there is sufficient for 1,393 years. The opinion in the country 
is that the nitrate is formed from the waters that come irom the Cordilleras. 
There are about forty nitrate works and nine shipping ports, induding 
Iquique. At the Soronal (its lowest position), the nitrate is found at 2,59d 
feet above the sea, and thirteen miles inland ; its most elevated is 3,724 
feet, and at twenty-three miles. The borate is found as high as about 
3,600 feet, and as low as 3,211 at the Noria — a town built of salt, and 
where is found the largest nitrate of soda quarry and refining works. 

Some years since a chalky-looking substance was met with, which was 
called ^' Tisa." On examination it was found to be a mineral of borax. 
Subsequently a box of minerals was sent me by Mr. Smith, in which war 
enclosed some small specimens of the tisa. This was examined and proved 
to be a new boracic acid mineral. Mr. Smith came to England, and on his 
return I begged of him to examine the locality for borate. This he did, 
and found the district to be very rich in the mineral, as well as various 
other parts of the Pampa de Tamamgal. It has also been found in the 
northern part of the desert of Atacama. Preparations were made to work 
the borate grounds, but the Peruvian Government having been led to 
believe that it was too valuable an article to be exported, except under 
similar conditions as the guano — viz., a government monopoly — ^the working 
has been interdicted. Some portion has been extracted, and the greater 
part smuggled out of the coimtry. Permission has occasionally been given 
to a favoured few to export small parcels, which bring about £30 per ton 
in the English market. If allowed to be exported under favourable circum- 
stances, there would be a good demand, and it would be applied to number- 
less uses in the arts. I have deposited in the Museum of Practical Gedog} 
in London a large nodule of this new boracic acid mineral ; also spedment 
in the British Museum. Pickeringite and Glauberite occur with the borate 
Iodic and chromic salts are found with the native nitrate of soda. 

Formation of Caliche or Nitrate of Soda, and its Manufacturi 
INTO Refined. — Section of nitrate ground at La Norina, descending — 

I. Costra^ or crust, composed of earthy matters, angular pieces of rock 
salt, and other saline matters, about two feet thick. 

II. Caliche, granular layers of nitrate of soda, containing salt, other salin< 
and earthy substances, and angular pieces of stone, to five feet thick, oftei 
accompanied with much Glauberite (sulphate of soda), some Pickeringite 
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alum), mixed with ear thy matters, as ailic&f aJumina^ carbonate 
aod atilphate of lime ; aim iodine^ bromine, chrome, and boractc acid mineral, 
in. Coba is the general loose earthy covering to the ailico-calcareouB and 
porphyritic rocks ^ and here at the Koria the borate ia found m nodillea, 
from the size of a pea to two feet in diameter* In some parti of the Coba 
the borate is seen ia t!kin strias with snlphate of lime. 

In this region it appears to me, that salt and other saline matters?, includ- 
ing bomcic salts, have been formed in the Andes, and brought down by 
etr^ftins and pereolation^ (The almost pure c^hloride of sodium on tlie 
mountains of the coast I have supposed to be mainly indebted to the salt 
Taponrs of the ocean). There is scarcely a trace of organic matter in the 
m]^ to afford nitrogen to change the salt into nitrate. Ought we not rather 
look to the atmospbere for nitrogen, and the various' chemical changes 
resulting frtHO solar lieat, dewrs, and f>cca9iouftl alight rains. 

The salt of the Salarea is a mixture of various salme aubatanees ; and, as 
there is ahnndance of calcareous minerals, the nitrogen of the air may give 
ris^ to nitrate of lime, then the change will be aa foUowa ; — 

Kitrat^ of Soda. 



Mtrate of Lime, 



Hit. Acid. 



Sodium 
Oj^gen. 



lime. 



Chlorine. 
Hydrogen. 



Chloride of 

Sodimn* 

Water. 



Chloride of Calcium, or Muriate of Lime, 

The saliterofl &&y that one may almost see the salt of the Salarcs 
transformed into nitrate. A salilero observed to me that he could not tel 
Inhere the salt came from, but he believed the nitrate wag formed by light 
rains trickling through saline and earthy matters, turning the salt into 
nitrate. Some caliches when quarried are called ^een, and on exposure to 
the air ripen, yielding the nitrate more easily. Sometimes the salt and 
caliche has a yellow, pink, or green colour, caused, I think, from chrome. 

Manufacture of NmtATE from Caliche. — The nitrate grounds are 
known to be on the edges of the saJares and rising ground : at the Koria 
water ia within a foot of the salar. There are some nitrate grounds without 
any apparent salar, and where water is now thirty to forty yards deep, and 
eTen deeper \ but salt has been there to form the nitrate. 

Having C ate ado, hunted for, and found the nitrate ground, habitations are 
built of salt from the salar, wells are dug, the water bemg extracted by 
Nonas; paradas or iron boilers in pairs are fixed; depositos or settling 
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tubs ; bateas qf iron or wood as crystallisers ; tubs for motto liqiur't 
provisions for the people and food for animals. The salitero or refiner na 
now commence operations, having, however, previously obtained legaOybis 
estacas of 200 square yards. Some manage to become possessors of voy 
large tracts of nitrate grounds. 

The salitero now directs his barretero or quarryman to make opemngy 
with a heavy iron bar, increasing in width at bottom, through the costn 
and caliche to the coba ; this is the tasa or cup into which is put from one 
to fifteen hundred weight of very rough powder (made from nitrate of soda, 
and sulphur from the volcano of Isiuga), the upper part being well rammed 
with loose earth ; these are called bombones, and are exploded, wbieli 
loosens the earth and turns it up. The irregular masses of * caliche an 
broken into large 'lumps, collected out of the loose mass, and conveyed ia 
panniers by asses to the oficina or refinery ; here the large pieces are brokea 
into smaller by the asendrador and thrown into the boiler, to which, when 
nearly full, water is added, and the boiling commences, more caliche being 
added at intervals. In about seven or eight hours the saturated boilmg 
point of the liquid has attained a temperature of 240^ F., when the mother 
waters are added. The boiler-man now removes with a shovel the borra or 
salt that has been precipitated, and earthy matters sq>arated and subsided 
to the bottom of the boiler. The solutionis bucketed out into the deposito, 
where a further quantity of earthy matter, the ripia, goes down, leaving a 
clear solution, which is then run into coolers, where crystallisation takes 
place, producing salitre or refined nitrate of soda, which is shovelled out of 
the bateas, and the sun^s heat soon dries it. It is now bagged and sent to 
the coast for shipment. The best refined nitrate was found to be composed 
of water, 0.11; salt, 1.84; sulphate of soda, 0.35; nitrate of soda, 
97.70 = 100,00. This nitrate trade employs nearly all the people in the 
province, about 12,000, exclusive of foreigners and Chinese labourers. The 
exports could be increased to any extent, as the nitrate grounds are 
inexhaustible. 

Messrs. George Smith & Co. have been using large boilers, and of more 
scientific construction, with advantage ; they also have commenced boiling 
by steam. The fuel used is the tamarugo and algarobo trees ; these are 
getting very scarce ; thus much English and Chile coal is also resorted to. 

This nitrate of soda has been known about a century. It was discovered 
by a woodcutter, named Negreros, in the Pampa de Tamarugal, by his 
having made a fire at the spot that still preserves his name ; the groimd 
began to melt and run like a stream — the melted substance was examined 
and found to be nitrate of soda. 

About 1794 the German mineralogist, Haenke, was sent to the province 
to teach the method of its extraction, and turn it into nitrate of potash, for 
gunpowder, which it is said he did, by adding to it a solution or ley pre- 
pared from burnt cactus, which contains 8 per cent, of potash. Caliche 
was subsequently sent to Concepcion, in Chile, to be turned into nitre, but 
with little success. In my first series I have given some particulars as to 
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tk history of nitrate and its varieties, also that it contained chrome and 

iodine. Of chrome it is in very small quantities ; but as to the iodine, Ulex, 

of Hambui^, got six-tenths per cent, out of a mixture of caliches. Hayes, 

of l^ew York, the same. Ulex obtained one-half to one per cent, from the 

mother waters. I suspect that in some varieties the per centage of iodine 

» greater Uian given by Ulex. Sea water only contains one-millionth part 

of iodine ; that found in the nitrate has its origin, I conceive, from mineral 

iodides and iodates. When the caliche has a yellow or orange colour, it is 

called asufrado and canario. The mother waters at Negreros are sometimes 

blood red. I once supposed that this colour was owing to iodine ; I now 

think it is from chrome. Bromine has been found in the caliches. 

About 1^3, several vessels were sent to the West Coast of Africa, in the 
hope of being able to ship nitrate of soda, but the saline matter met with 
there proved to be salt. The vicinity of the Dead Sea has been examined 
for nitrates, but none as yet found. Nitrate of soda is well known as a 
fertiliser, and is used extensively in the arts. It has been converted into 
nitrate of potash for the gunpowder makers, but its en^ployment has not 
been patronised in consequence, it is said, of its deliquescence. I am 
informed that pure nitrate of soda is not deliquescent — is it that such 
property is owing to chloride of calcium the imported nitrate always 
contains? 

Test fob Nitbatb of Soda. — ^The cateador or caliche-hunter easily 
distinguishes nitrate by the taste, which is bitter and cooling ; salt is merely 
saline. A delicate test is the following, which will show if there be only 
2 per cent. : — Add sulphuric acid to a portion in a tube, when, if nitrate be 
present, red fumes will appear. Salts of soda are distinguished from salts 
of potash, the soda giving no precipitate with muriate of platina. Hofstetter 
is said to have found 0.43 nitrate of potash in a sample of refined nitrate 
from Tarapac^. 

I will now give some details of my own examination of the Fampa de 
Tamarugal, where it principally exists, and in large quantities. Leaving 
the Noria and ascending the steep side of its hollow, our course lay east by 
south, over imdulating country, between high mountains, some giving off 
very large quantities of detritus ; descending a ravine, and approaching the 
Pampa de Tamarugal, we came upon nitrate caliches at the Rinconada, and 
descending a little lower, an extensive salar is entered, having on its west 
margin considerable tracts of nitrate caliches. A few tamarugo* and 
algarobo f trees are seen ; but, excepting these, a salt desert and arid plain 
occupies the foreground, and far away to the east are the mighty Andes. 
On the eastern margin of the Salar, in particular, as well as in it, and 

* Baimiindi says it is a Prosopis, or it may be a new genus. 

t Prosopis didcis. Seemann calls the algarobo, of Panama, HyrMna^a spkndida ; that 
of Peru, Prosopis horrida; that of Chile, P. siliquastrum^ In Tarapaca the Tamarugo 
is sometimes called Algarobilla ; its pods are round, one to two inches long. The pods 
of the Algarobo are eight to nine inches long, and contain saccharine matter. The 
Tara is of the family of Mimosa, it yields much tannin, the pods are flat 
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where the gpround is free from salt, there the bormte is first met with, ii 
some phuses, from the surface to three feet below it. We progressed akog^ 
an old dry watercourse (free from salt) into the tisas, or borate towns, it 
3,200 feet ; the sky was very dear and blue, and the sun intensely Iwt 
We visited the two small villages, built of salt ; around them ezcayatia| 
and collecting the borate was going on to some extent, although against the 
orders of government, and conveyed by unfrequented tracks to the eoest, 
and smuggled off. Some few pennons have been allowed occasionally to 
ship small parcels, but up to the present time (1860) the extraction of the 
borate has not been permitted, although its exportation would be beneficial 
to the province, and the substance of great use in the arts in Europe. 

The borate ground is generally flat, and the sur&ce free frcnn salt, the 
making its appearance in uneven nodules of all sizes, but generally that of 
a large potato (one was found at the Noria weighing fifty pounds). The 
nodules are sparely or plentifully imbedded in a now dry, saline mud \ 
however, in some places, this saline mud is damp and even wet, from its 
proximity to the water of percolation of the Pampa. This water doubtless 
plays an important part in the formation of the borate. Much glauberite, 
in large and small crystals, is found at times combined with the borate, as 
well as separate. Sometimes the ground or strata is made up entirely of 
borate. This is the general position of the mineral, having water not far 
off below; and I cannot help thinking that surface waters in particular 
have brought saline matters from the Andes into the Pampa, and with 
boracic salts. In the Pampa they have foimd lime and soda, which has 
given rise to the present borate of lime and soda formation. 

In working the borate grounds, the boratero has merely to open a hole 
in the soft surface of the ground, and commence immediately picking out 
the nodules of borate and bag them, the substance being ready for transit 
to the coast and exportation. This requires little or no capital, whereas 
quarrying and refining nitrate of soda is a serious matter on the score of 
outlay. Up to March, 1854, some 10,000 quintals had been extracted, 
selling in England for about £30 per ton. 

Dr. Philippi, during his investigations in the desert of Atacama, in 1853, 
did not observe any borate, but much salt and a little carbonate of soda. A 
friend of mine gave me a specimen, said to have come from near Calama, in 
the northern part of the desert. I have examined several saline materials 
from that region, but salt and sulphate of lime have predominated. No 
nitrate of soda has yet been brought from there, although it is said by some 
to exist. 

The pure borate of lime is found in only few places, as in the Rinconada, 
Cabreria, Tronco, and between the oficiuas of ludependencia and Colombia. 
The borate found under the salitres is accompanied by glauberite. The 
white pasty substance found in many places, particularly at the Pascana del 
Tronco, as also in nearly all the spots covered with grama grass, is not 
borate, but a mixture of sulphates of lime and soda and salt. The substance 
collected near the Aguada del Sur has no value. 
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Borate from Cabreria and Rinconada gave -12*20 per cent, boracic acid. 
IW the Pascana of Pedro Castro, 21*25 ; is of a yellowish colour (probably 
ftom chrome) ; a white matter from Tronco, Challapozo, and Challapozito, 
Inrste of lime, 5 per cent. AMiite matter from Aguada del Sur, no borate, 
jvindpally sulphate of lime ; but, one league distant, good borate is met 
ivith. At the Puquios of Quilliagua is a polyhalite, composed of sulphates 
of lime, magnesia, and potash, with salt. The salt found near Matilla, 
called San Sebastian, is threnardite. Under the calichales of Challa, there 
is much glauberite. In Zapiga, under the nitrate, borate is met with, con- 
taining borate of lime, 35*17; borate of soda, 20*21. Borate, between 
Independencia and Colombia, contains 43*139 boracic acid. Mr. George 
Smith made borax from it in Iquique. He sent borate to the United States, 
where it was examined by Hayes, and obtained the name of Hayescine. 

Test fob Borate. — When in small quantities, macerate in alcohol, adding 
a little sulphuric acid ; evaporate the solution, in firing it, and, if there be 
the merest trace of boracic acid, it will colour the flame green. 



THE BLUE DYES OF CHINA AND INDIA. 

BT M. C. COOKE. 
CHINESE BLUES. 

The practice of dyeing blue cloths is very ancient in China. It is 
recorded as early as the reign of the Emperor Hoang-ti, who died b.c. 
2598. The Chinese books call the plants that yield indigo by the name 
of Ian, Of these there are numerous species, and their identification is still 
by no means satisfactory. The fresh leaves of the different species of Ian 
are extensively used in dyeing light blue. I have been informed by a silk 
dyer that he received some time since a light blue silk scarf from China, in 
the colour of which he took considerable interest. He made every effort 
to discharge a portion of the colour, but without success. The dye was 
one with which he was entirely unacquainted, and, afler making several 
experiments upon the scarf, he is positive that it was not an indigo dye. 
Hence we may conclude that our silk dyers have yet something to learn 
from those of China in the art of dyeing blue. 

Lan, of Canton. — ^It is difficult to fix the botanical name of this Ian, 
which is described as an acanthaceous plant. It is very common in the 
provinces of Kouang-toung, of Fo-kien, and Tche-kiang. The fresh leaves 
are used for light blue. When about to dye, the cloth is dipped in cold 
water, dried in the sun, and dipped in a warm bath of leaves of laii, into 
which a small quantity of lime juice has been poured. When used in the 
form of paste, the Chinese generally take precautions to keep it in a moist 
state. Dry indigo is seldom used for blue dyes in any portion of the 
Chinese empire. 
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Thou-tien, or Tcha-lan. — ^There are in China several species of 
IndigoferOy and one of them yields a hlue dye. Dr. Williams states thai 
it is /. coccinea ; and Loureiro, /. tinctoria. There are extensive plantations 
of indigo in the southern provinces of China, especially in those of 
Eouang-si, Kouang-ton, i(nd Fokien. The cultivation does not extend 
heyond Tche-kiang. A Chinese dyer affirms that the blue of the Indi" 
gofera paste is not only superior to the other Chinese and Siamese indigos, 
but also to the solid indigos of Java and Manila. 

SiAou-LAN, Northern Ian. — ^In the vicinity of Pekin are plantations of a 
species of Polygonum^ which, on fermentation, yields a fine indigo. Thnn- 
berg and others enumerate the following species in use for blue dyes. 
Polygonum Chinense, P, barbatum, P, perfoliatum, P, aviculare, and P, tiM- 
torium. Whole fields of a species of Polygonum are cultivated at Tchon- 
san for dye purposes. The malan is supposed to be P. barbatum^ and the 
ChoiU'liao^ P. perfoliatum. In 1784 the missionaries of Pekin stated^** It 
seems beyond a doubt that the plant Ian, from which indigo is obtained, 
has been known and cultivated for dye purposes centuries before the 
Christian era. It seems certain that it is a true Persicaria." 

TiEN-HOA, or Tien-Using. — The Isatis Indigotica^ Fort., yields this dye. 
The plant grows in almost every province of China, but principally in 
Fokien, Eiang-sou, Kiang-se, Tche-kiang, Koang-toung, and Kouang-si. 
A considerable proportion of the Hen indigo used at Canton comes from the 
latter province. At Amoy much is obtained from the Isle of Formosa, and 
the district of Thsiouen-tcheou-fou. It is sold to the dyers in the form of 
a gummy, almost liquid, paste, and they take precautions to prevent its 
drying up, as, when dry, it only yields a blackish colour. This stuff yields 
solid dark blues. The boiler is charged with 300 litres of cold water, 38 
kilogrammes of indigo, and 1^ kilogramme of shell lime. For every kilo- 
gramme of indigo subsequently put into the boiler 37J oz. of lime are 
added, with sufficient water to keep the vessel full. The boiler is charged 
six or seven days before the period of dyeing. In some factories the cloth 
to be dyed is first dipped in water, tinged with vinegar. A blue black in 
much esteem is obtained from a mixture of this indigo, with the fruit of 
Kao-hoa (^Fortuncea Chiiiensis). 

Tien-Ching. — ^Illr. Fortune first drew attention to this dye, noticed by 
him in the province of Tche-kiang. He says : — " It is obtained firom a 
species of Ruellia (iJ. indigoticd). It is singular that a plant of this genus, 
perhaps the very same, has been recently discovered in Assam, where it is 
similarly cultivated for the blue dye it yields. Who knows but we are on 
the eve of discovering that this species, producing a dye unknown to trade, 
is cultivated everywhere, from the eastern shores of China to the frontiers 
of Bengal." At Tche-kiang, the indigo is extracted from the stems and 
leaves of this plant by the process of steeping and pounding, and it is sold 
in the form of a paste, called tien-ching^ at the rate of from 40 to 80 centimes 
per kijogramme. 
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INDIAN BLUES. 

toiGO. — ^Tlie greater proportion of the indigos of India are prepared 

fivffl Indigofera tinctaria, which is extensively cultirated for that purpose. 

lliere are two processes for manufacturing indigo ; the one the dt-y kaf^ and 

tbe other the ^eea leaf process. The latter is considered the best, and is in 

ffl06t common use. In India the following is the process adopted for the 

fflaQufactnre of green leaf indigo. Wlien the plant begins to flower, it is cut 

down at about six inches from the ground, and carried to the steeping vats 

with as little delay as possible, strewn horizontally in the vats and pressed 

down by means of beams fixed into side posts, bamboos being placed under 

the beams. Water is immediately run in, just sufficient to cover the plant. 

If water is not at (mce let in, the plant will heat, and become spoilt The 

time for steeping depends much on the temperature of the atmosphere, and 

can only be learnt by experience and careful watching of the vats, but in 

close sultry weather, with the themometer 96^ in the shade, eleven or 

twelTe bonrs are sufficient. In cooler weather, fifteen or sixten hours are 

requisite. If the plant is very ripe, the vat will be ready earlier than if 

the plants were young and imripe. The following are indications that the 

vat is ready to let ofi^: — 

1. As 80<m as the water begins to fall in the vat. 

2. When the bubbles that rise to the surface burst at once. 

3. On splashing up the surface water it has an orange tinge mingling 
with the green. 

4. The smell of the water. When ripe, it should have a sweetish, 
pungent odour, quite difierent firom the raw smell of the unripe green- 
coloured water. 

About seven men enter the vat and agitate it, either by the hands or 
with a wooden paddle, at first gently, but gradually increasing as the fecula 
begins to separate, which is known by the subsidence of the froth, and the 
change of the colour of the water from green to dark blue. The time 
necessary for this beating process is generally from If to 3 hours. 

The following tests may be employed to ascertain if the heating has been 
sufficient. 

1. Take a little of the water in a saucer and let it stand. If the fecula 
subsides readily, and the water remains of a Madeira colour, the beating 
may be stopped. 

2. Dip a coarse cloth in the vat and wring out the water, observing the 
colour. If green, the beating must be continued, but if a brownish colour, 
it is ready. 

3. When sufficiently beaten, the surface of the water will, as soon as the 
beating is suspended, become of a peculiar glassy appearance, and the froth 
will subside with a sparkle and effervescence like champagne. 

Three or four chatties of cold water or weak lime water are then 
sprinkled over the surface, to hasten the precipitation of the fecula, which 
does not completely take place in less than three or four hours. The water 
is then drawn off from the surface through plug holes in the wall of the 



124 THE BLUE DTES OF CHINA AND INBXA. 

vat. The fecula at the bottom is then removed to the boiler. It is broogbt 
to the boiling point as quickly as possible, and kept there for five or six 
hours. While boiling, it is stirred to keep the indigo from burning, and 
skimmed with a perforated ladle. When sufficiently boiled, it is nm off 
to the straining table, where it remains twelve or fifteen hours draining. 
It is then taken to the presses and gradually pressed. This process takes 
twelve hours. It is then ready to be taken out, cut, stamped, and laid in 
the drying house to dry. 

A good sized steeping vat is 16 feet by 14 feet, by 4^ feet in depth. The 
beating vat is somewhat shallower. Two hundred maunds of the plant 
(16,400 lbs.) do very well to yield one mauud of indigo (82 lbs.). A vat 
of the above size holds about 100 maunds of plants. The plant sown in 
June is cut three months afterwards and manufactured. A second crop 
will be taken from it in the following August. This cutting produces the 
largest quantity and best quality. 

In former years the usual mode of extracting indigo as practised in 
Southern India was from the dry leaf, but this is now almost entirely 
superseded by the better system o^ green Zeq/* manufacture detailed above, 
which is followed in all the indigo growing districts of the Madras Presi- 
dency, save the province of South Arcot. In the latter the dry fea/ process 
is still persevered in, but it is likely that it is only so from the distance to 
which the leaf has generally to be carried before it reaches the factory, and 
the consequent partial drying that takes place on the journey. 

The imports of East India indigo into London, and the deliveries for 
home use and consumption, in the last eight years, have been as follows, in 
chests : — 

Imports. Deliveries. 

1852 33,052 34,102 

1853 24,919 30,883 

1854 27,277 27,060 

1855 22,495 30,222 

1856 30,388 25,782 

1857 24,169 24,746 

1858 22,826 23,505 

1859 19,444 24,748 

The quantity sold at the quarterly sales, and the stocks held, were : — 

Chests sold. Stock, Dec. 31. 

1854 24,500 23,488 

1855 27,709 15,75^1 

1856 20,900 20,356 

1857 21,200 19,779 

1858 18,200 19,044 

1859 18,200 13,738 

A fine indigo has been manufactured experimentally in India from 
Indigo/era ocerulea. We are not aware of any of the commercial indigos of 
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India being derived from this species. Roxburgh particularly extolled the 
quality of this indigo, which was prepared for him by the natives. 

CuDDAPAH Indigo.— This, which is an excellent kind of indigo, is 
obtained from Indigofera anil. The same species is probably employed in 
other parts of India. 

Siamese Indigo. — ^All the indigo manufactured in Siam is obtained from 
wild plants, which are abundant. The quahty of this indigo is good, though 
inferior to that of Java and Manila. 

Palas Indigo. — This indigo, the produce of the leaves of Wrightia 
Hnctoria (Nerium tinctorium), is manufactured in Southern India. In the 
Camatic it is made in small quantities for home use. It so much resem- 
bles, in appearance, the true indigo, that it has been sent over and sold in 
the English market as genuine indigo, and realised the price of an East 
Indian indigo of medium quality. From samples which we have seen we 
doubt whether even the experienced eye could detect the difference. Had 
such been the case the substitution already alluded to would not have been 
80 successtul. This indigo is also called Lilaroum, 

A blue dye, analogous to indigo, is obtained from a twining plant 
Gymnemia tingens (Asclepias tingens, Hoxb). The Burmese are also said to 
obtain a green colour from the leaves. We are not aware of the introduc- 
tion of this indigo into commerce, nor of any extensive manufacture for 
trade purposes. 

Taroum Akkar. — The blue obtained from Marsdenia tinctoria (Asclepi<u 
tinctoria^ Boxb.) is used as a dye in several parts of India, and of the 
Indian Archipelago, especially in Pegu and Sumatra. Roxburgh obtained 
from the leaves, by means of hot water, a quantity of indigo considerably 
stronger in his opinion than that obtained from Indigofera tinctoria, 

Tarcem Aroi. — In the island of Java Marsdenia parviflora is cultivated, 
and yields a blue dye resembling the Taroem akkar of Sumatra. It is a 
kind of indigo, for Taroem signifies Indigo.. 

KeeN'BOON-thes. — A cake of a pale green indigo-looking substance 
was exhibited at one of the Madras Exhibitions from Pegu. It was stated 
to be prepared from the leaves of Acacia rugata. But no account of the 
uses of the dye was given. It would probably answer the purposes of an 
inferior indigo. 

Tantefu. — Under this name and that of Tagarapu the seeds of Cassia 
tora are exported from the Northern Circars for dyeing blue with indigo. 
They are used in Yizagapatam and also in Bellary. The process has not 
transpired. 

RouM OF Assam. — ^The dye named Roum by the natives of Assam is 
prepared in the valley of the Berhampooter. It is extracted from a species 
of RuelUa, an acanthaceous plant. This plant (the specific name of which 
is unknown), or a species nearly allied to it, is cultivated with the same 
object in Pegu, and other parts of the Burmese empire. The Roum must 
not be confounded with another substance called Lilaroum, Dr. Falconer 
thinks that the Roum contains indigo of the same kind as that yielded by 
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species of Isatis and WrighHa, Some think that the species of RauUia 
yielding the Roum of ARsam is R. comosa^ \^'all. : or the R. eucoma^ Stendd. 
It is doubtless the product of more than one species. 

Singapore Blue. — From an acanthaceous plant at Singapore the 
Chinese extract, for their own use, a blue dye which Mr. Seemann thinb 
may be identical with Roum, 

IsPRUCK. — A blue dye yielded by a species of Delphinium is in use in 
Scinde under this name. Whether used as an extract, or dyed from the 
plant itself, we are not informed. 

MouRiNGHY. — The wood of Moringa pterygosperma is used as a blue dye- 
stuff in India. Its use is very local and unimportant, since it offers no 
advantages superior to indigo. 

Maharanoa. — A blue dye obtained from Mdharanga emodi is employed 
in Nepal. Under the name of Mdharanga the roots are imported into other 
parts of India, from Gosainsthan and probably from Thibet. 

From this enumeration it will be seen that the majority of the blue dyes 
of China and India are either true indigos, or partake very much of their 
nature. There are but few novelties to interest the home dyer, unless he 
could obtain and experimentalise upon the Rjoum of Assam, the Siaou Ian 
or Tien-ching of China, or the Taroum-akkar of Sumatra. 

We purpose at a future opportunity enumerating the other dye-stufis of 
China and India which are not included in the present and two previous 
papers. 



Correspondence* 



To the Editor of the " Technologist." 
Sir, — I congratulate you on your undertaking the establishment of the 
Technologist, although you are, according to my opinion, fifty years 
behind. I am a German, and we have done such things already fifty years 
ago. You have done the same thing isolated, as did Dr. Ure, G. Dodd, 
and M*Culloch, but you have had neither a real polytechnical college, nor 
general works for technological purposes. There can be no doubt that the 
single branches of science are very well taught by extremely well-versed 
gentlemen in the different colleges of the universities of Great Britain; but 
there seems to be till now no private teaching of the whole science. You 
know as well as I do myself, that the Polytechnical School at Paris, founded 
by Napoleon I., is destined exclusively for the training of young officers ; 
that the English institution of that name has come down to a mere place of 
amusement ; and that the Panopticon for Science and Arts has been 
closed, because its numerous visitors were not inclined either for science or 
for arts. The only institution deserving its name is the Polytechnical 
School at Vienna, erected in the year 1820, where they have a private 
college of technology, under the auspices of Professor Altmiiller. The 
author of these lines has visited the said institution, getting there the 



greatest adTsntage for his Iifcian<. A scbrLir ;: FT'.-rVssa' Al:=:-^<r i* 
«l8o Mr. Karmarsch. who ii %t presea: i z^uz-^ui'L zillz in T^hzwC.-^-. sni 
director of the Polytechnkal School a: Grtriz^czi. Tie uri-cr>i^iioL who 
does not assume the title of a fcfenuzc r-'.ir.. iii ^:: tiec ilr>ejiiiv so siuca 
knowledge of woods that he cociLd aas^: Pro-ressci" Al::r>;:'.'.cr ia amiigiag a 
collection of woods, which has «icce be«A imhaicc raiher poorlv in diif<:itir: 
maseoms. In the said polvtochnical instznuaoa the writer very scoa 
experienced that thoee prctessors ar« the mc-« profitable oaes to their 
flcholare who have been before practical men of business* as Profetssor 
Meisner, who had been a practical chemist, whereas the real learned men 
don't produce so much good. At that time Professor Hermstaedt was 
very much celebrated by his work on Technology, and by his advice he was 
extremely useful to the manufacturers. At the same time Professor Wolf 
was very much esteemed as a teacher of the Chemical sciences. I must 
relate a characteristic case of that time. Jn the year 161G the tir^t lac-dye 
liad been introduced by the East India Company, who wished to extend 
the use of that article. The writer received some specimens of it, and, 
making use of Dr. Bancroft*d receipt, he had the good fortune to produce 
a very fine scarlet dye, and to spread the said article in Prussia. Woh", 
professor of chemical and natural science, also received a specimen for 
investigation, probably without Dr. Bancroft's description ; and he declared, 
not as the Academy of Sciences at Paris did in the " Caudide,'' that the 
wool was red, because it had been taken from red sheep, but that the product 
called lac-dye had been prepared from rags of old English uniforms. 

After the commencement of the Technologist, appeared a popular 
Technology by Mos^nius, which was not exactly scientific, but nevertheless 
extremely useful; since that time there have been erected polytechnic 
schools in all the large and middle cities of Germany, where technology is 
taught. Of all the like journals the Polytechnical journal of Dingier, begun 
at Augsburg, 1816 — 1820 prospered the most. Mr. Dingier was a calico- 
priBter, and I don't see why a calico-printer should not be as well an editor 
of a polytechnical journal as a Manchester man could make a treaty of 
commerce. 

This polytechnical journal, which, under the auspices of the renowned 
publisher Baron von Gotta, has obtained great fame and circulation, 
appeared formerly only monthly, but is now issued every fortnight, in 
octavo volumes of . . . pages. What I have to blame in your journal is 
not the contents, which I think exceedingly good, but the limited scale on 
which you have published the Technologist. You will not have sufficient 
space for the contributions you will obtain in a short time; and, as an 
example, I beg to tell you that my friend, Mr. S. G. Hall, published at first 
the Art Journal at Is. a copy, and had not two thousand subscribers. I 
took the liberty to tell him that he had better make a journey through the 
country in order to visit booksellers and others, and now that journal has 
got more than 14,000 subscribers, who pay half-a-crown a copy ! 
London, October 16th, 1860. Francis Stkinitz. 
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3filebietos^ 



Antiquarian^ Historical^ and other Researches in New Granada., Equador^ Peru., and ChiU; 
with Observations on the Pre-incarial, Incarial^ and other Monuments of Peruvian 
Nations. By William Bollaert, F.R.G.S., Corresponding Member of the Mines 
of Chili, &c. Trubner & Co. 

Mr. Bollaert is so well known for his geographical and antiquarian researches in 
South America, that any work from his pen forms an acceptable contribution to our 
stock of information. His various papers before the different learned societies of the 
metropolis and the British Association, and his valuable contributions to all our prin- 
cipal museums of commercial products, antiquities, &c., renders it scarcely necessary 
for us to say much respecting this, his latest, work, which is fitly dedicated to Sir R. 
Murchison. It is chiefly devoted to antiquarian and ethnological subjects ; but there 
is scattered through its pages a great amount of recent geographical and statistical 
detail, and even some quantity of technological detail, of which we have availed our- 
selves in the present number. The book is illustrated by a large number of plates, 
and will be read with interest by many. 



The Experience of Forty Tears in Tasmania. By Hugh M. Hull, Esq. London : 

Orger & Meryon. 

This is one of the best and neatest compendiums of colonial information that we have 
seen yet brought out, and it describes honestiy and truthfully one of our antipodian 
possessions of which much too littie is known. It is such hard books as these — issuing 
from the colonies themselves, and not merely compilations got up by interested and 
unscrupulous parties here — that will do most good in impressing intending emigrants 
with the true nature of the localities in which they may wish to make their home. 
Many years ago, in the Colonial Magazine^ we advocated strongly the interests of this 
island, and pointed out its various capabilities and advantages as a field for settiement; 
and its progress since has served to strengthen rather than weaken the favourable 
opinions we then expressed. The statistics and details of colonial products would 
alone entitle this little work to a favourable notice at our hands. Mr. Hull has done 
his work well, and it forms an admirable guide for the purpose for which it is intended 
— an illustration of the Tasmanian products exhibited in the Crystal Palace, and which 
are so well arranged and described by Dr. Price. A map of the island, and about a 
dozen well-executed wood-cuts, add greatly to the interest and usefulness of this 
manual of Tasmania. 



A New Material for the Manufacture of Paper. — At a period when the 
papermakers both in England and upon the Continent are complaining of the inade- 
quate supply of rags for the manufacture of paper, it may perhaps interest some of our 
numerous readers to learn that M. de Paravey, in a recent communication to the 
Academy of Sciences at Paris, called the attention of the members to a plant from 
which an excellent kind of paper is procured in Upper Scinde, and to the north of the 
Himalaya mountains. This material is much used in Thibet, and amongst the native 
bankers of India ; and its employment is referred to by Moorcroft and other travellers. 
When it has become soiled, or written upon, it can be made up again and re-bleached. 
The plant in question is the Ruscus aculeatus^ commonly known in this country as 
Butcher's Broom, and may be met with in considerable quantity in most woody 
districts. — London Medical Review. 



THE TECHNOLOGIST. 



PREPARING AND COOKING BREAD PRUIT. 

Of the bread fruit tree there are various kinds, distinguished by fruits of 
different sizes, the largest of which is the sweetest and most agreeable to 
the taste. Nature seems to have been very bountiful in her supply of this 
fruit, for the different varieties follow each other throughout the year. 
They have a peculiar method of preserving it, of which the following 
description may give some idea :— 

" When the bread fruit is ripe, it is prepared by paring off the outer 
rind, and cutting it up into small pieces ; holes are then dug in the ground 
to the depth of three feet ; these are thickly lined with banana leaves, in 
order to prevent the water from penetrating. They are then filled, to 
within a few inches of the top, with the sliced bread fruit, thatched over 
with the same description of leaves, and covered with stones to press it 
down. This renders the holes both air and water tight ; after a while 
fermentation takes place, and it subsides into a mass similar to the con^ 
sistency of new cheese. Their chief reason for preserving the bread fruit 
in this manner is to provide against famine, as they have a tradition that a 
violent hurricane took place at the island about a century ago, which blew 
the trees down, and caused a great scarcity of food. It is said that it will 
keep in these holes for several years ; and, although it emits a sour and most 
offensive odour when taken out, the natives consider it an agreeable -and 
nutritious article of diet, equally palatable as when in its fresh state. It is eaten 
principally at their feasts, and is consumed in large quantities. When taken 
out of the pits, it is well kneaded, wrapped up in banana leaves, and baked 
in ovens of hot stones. These ovens are prepared by heating a quantity of 
small stones, and placing a layer of them on the ground ; on which the food 
is laid, having previously been well wrapped up, in clean banana and wild 
tare leaves, to keep it clean and prevent it from burning. The remainder 
of the hot stones are laid over it, and the whole closely covered up with 
leaves, mats, &c., to preyent the steam from escapm^. \\i«i.c.wx'^^ ^IV^a^x'^ 

K 
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the things will be sufficiently cooked ; and a person unacquainted with this 
South Sea mode of cooking would be surprised to find the food so well done. 
I consider this to be the best mode of cooking yams and bread fruit, and 
much superior to our plan of baking and boiling them." — Cheyne^s Weiteru 
Pacific. 



ON THE FORMATION OF LOCAL MUSEUMS. 

BY WUJJAM CURTIS. 

No institution is complete without its museum; and a collection of 
specimens, for educational purposes, is easily formed, extensiye enough to 
teach powerfully by means of objects. A museum in a village need not 
be a ye^y expensive addition to a school or institution. It may be at first 
only a museum of elementary knowledge, established by the outlay of a 
few pounds. This, with gradual additions, will soon become valuable, 
particularly if there be an individual or two in the neighbourhood with 
sufficient knowledge of natural history to make local collections of plants, 
birds, insects, geological specimens, &c. Much assistance may be obtained, 
and a useful interest may be excited, by such persons setting the youngs 
members to work to make collections of natural history — e, g., of zoology, 
including comparative anatomy, especially osteology ; birds and their eggs ; 
reptiles and fishes ; land and firesh water shells ; marine shells and other 
products of the coasts ; insects, and specimens of their architecture ; plants ; 
minerals ; geological specimens, as fossil organic remains and rocks, plastic 
materials and stones used for building and other economic purposes. Much 
may be thus done in almost every district, at a trifling cost for cheap glass 
cases, but of course more may generally be done in towns than in villages. 

Other suitable objects are local productions of various kinds, local 
antiquities and raw materials of manufacture. These last, if exhibited in 
progressive stages, from the natural product to the finished article, would 
possess great interest in towns remote from the centres of manu&cturing 
industry. 

In most cases, apart from a small collection of primary objects and 
models, and diagrams for general instruction in the arts and sciences, the 
museum should be a strictly local one. The members of an institution will 
take more interest in collections of their own making ; and, with a little 
guidance to a rational study of the natural sciences, will learn more from 
a large museum containing a bewildering number of objects. In educa- 
tional museums, rare and curious specimens are not the most valuable, but 
those which are most common, and therefore most important. A plant 
from the coal formation, and a flint from the chalk, may teach valuable 
lessons in geology. 

It is to be regretted that young men destined to instruct youth, particu- 
larly in villages and small towns, are not instructed in natural history, 
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whilst mueb of their energy ia wasted m learning things which will never 
avftil theni in aehools for children under twelve or thirteen, Much good 
might be done by clergymen, if their inclination and taste prompted them 
10 take an interest in these tlunge. The selection and arrangement of 
ipecimens reqm're a competent curator^ and this office might be conveni- 
ently filled by the clergyman^ or schoolmaater, if he had a knowledge of 
natnral sciences. We ought not to see hifititntions, capable of carrying out 
effectively other educational plan^if failing iti one so important and Biniple 
rti the formation of a museum. A visit to the South Kensington Mnscum 
will afford much useful information to those desiroua of forming elementary 
and industrial eollectioni. 

At the tai^t conference at the Society of Arts, the last subject discussed 

was, *^' Whether the institutions should promote the formation of local 

museums — and, if so, whether these museums might not easdy, and with 

advantage, be made to represent the productions of the locality, iij^tead of 

being of the heterogeneouis character often given to thcnu" Inatitutioui 

should promote the Ibrmation of museums — they may easily be made to 

represent the productions of the locality-— and they ought not to be made 

too miscellaneous. In connection with the short discussion which then 

ensued, I will make a few observations. In Alton, where we possess a good 

educational museum of natural history, we have never adopted the Local 

Museums Actj because the sum so raised would not be sufficient of itself — 

because we feared that a public rate would he an excuse for withholding 

private aid— and because, worked in eonneetion with the other objects of 

the Mechanics' Institution, we did not require additional means of support.^ 

In the discussion, one of the speakers questioned the utility of museoms, 

And said that, to be of any educational value, they can be formed only in 

larger towns, I entirely dissent from this. If muacums are^ as he added, 

most miserable Bpecmiens of decay, it is because the pubUe, and promoters 

of mechanics' institutions generally, are not sufliciently alive to the vast 

importatice of teaching by the eye. 

The same speaker also advocated impromptu museums. These I regard 
as valuable only as getting up a temporary excitement for a special purpose 
— as giving Ufe to conversazioni, &c. But I attach the greatest importance 
to the renvurk made by Mr. Harry Chester on that occasion — that local 
museums would be of no value unless they were permanent, and the specie 
mens properly clasflified and labelled. 

There would be no oljtjection to the exhibition of miscellaneous articles, 
If kept apart (in a separate room if possible) firom the scientific collections, 
for many would be enticed into a museum more by them than by natural 
productions arranged in strict educational order. 

Suggestions respecting Provinckd Muxsumii. — The objects of provincial 
tnuaeuma should be :— l»t To make complete collections of local natufal 
hbtory in every department — mineral, vegetable, and animal^of local arts 
lind manttfactures, produce, imports, and exports— and of local antiquities — 
klso to record local natural phenomena. 2nd. To have as complete a 

R 
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ccH«.>:t:oc a:> pc<«:kble of olijccts typical of family groups in ereiy depni- 
z^nt of iLi:urftl hbtonr. including geology, and idso illustrations of tki 
='v^rv- i=:por:a::: aru, manntactnrcs and imports, fc^ educational purponk 
A-*^::^^:^:::? «houId be nude for the delivery of familiar lectures cm the \ 
cv-c :«::::« of the xn!:<e'.mi. To assist curat<Nrs there should be preprnd 
iK4.^s^<\i !->;« c: :\T<s of classes, orders, families, and sub-families— with or 
w.:ioct %:o«cr>nc:ii — ^lih wood cuts of the types (coloured). These enti 
n:^:. := r-.f;- ci?«>. :«rLic<?d in the museum till the objects themselTei, 
or ^*c:< no&r'.v illi^d «r<c:cs, could be obtained. There should be printed 
UL<1» ^Y "■^^^^•^'^ :be :n^^:>al coUectioD. Curators would obtain valiuble 
ic :' :*2<:^ wcr^ «<: up ^s&y i: the British Museum) a collection of these 
:^ V .-:a1 <c^vi:::<::i«w as a m>:el muieum. in the best and most economicil 
r.'dir.r<r. lbi« «ou!d W very usteful to students and amateurs commenciiig 
tS" >:.:,* V o:* !:A:unI b:*:ory. The Society of Arts might appoint (and, if 
rvvf^sirr, :hc Gov^mzKni p^y^ an inspector of museums, to visit them 
•■^'i— r.r:: ro u—e. :o r^rvn oa their condition, and to publish abstracts of 
- V*" -V7v*-T* :r. :h^ Sv>::e;y's J.s.r'w/. His accumulated knowledge and 
^vv-o-xv wv-'c *rAr:< bizi to oflTer valinble suggesticms to the curatcffs 
i.<^ ?.- z'^.-r s.rr&r.pf=i<rTs. and the means of making the most ]Hiu;ticai use 
o" 7"^ - ooil'sx^-ocs Tbe issjwctor should be kept informed as to the 
'^■vv -0 -k ,-c o^-^-^i^ w^f trcry kind that there may be to spare firom any 
o ;S" -t^vr*!' oc ochir cv^ll^iivxis. In his tours he would ascertain ¥rants 
* nI -w:.: v,*"vx*v a::x: :< ir"i t.> dbtril-ate duplicates to advantage. Other 
s-.^ ,'. ".w* .-.:%> r.-.^>: S: :c ;>rin: azid circulate instructions on the collec- 
Ii»v5 *v, v:Y>v'r\A;j,v.- ,:' *To:iz:«:ns of all kinds — to encourage officers of 
v^' -A* ^0'«'-.\v *■> :>.i" *i:rp:v>r.5^ to bring home the productions, natural and 
♦■ vs a', %^t' '.on^'Xiv. Axiv.trx* — lad. lastly, as illustrations of processes in 
«^v.x «'s; v\i"v.rA>:;;;r5r5^ ar.-i ir^poned raw materials, are often difficult to 
.» ^i ' ' ■. Av. -r^^x r.'«oii5s i:^i wo::Ii N? valuable additions to many provin- 
, ** v'A-»\;:v'v :V Ssv>c:y o:" Arts might assist in obtaining them at a 
"-s\ , *,v Av*; V.v *rs: *c: o: the inspector should be to makeacompre- 
■ •%Msxv •.v.sv,-» o; aV. :V *:v:>J:rj: miliums attached to the institutions in 
^ ' x^ \ x;m: v< 'A*»tv;;UrS ti^i-ir c»:Ki:con. means, and expenses. 
i ■ . 
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Uu» »Uo jMjvi^ *hNN*^v> %v''ii*.m:i;ca:ed on this subject might be rendered 
»«»Mv *^v\»^jOv\v, \xv h^w uo^ A^acs; thcrvto a brief account of such other 
»i>»uv.^ mOwnu^usn* a,. :^iv la j^nwrAl use. This will constitute the four 
|»*4^»v»* viu (U\>i M»t»^vi A xwiu^victc history of the dye-stuffs of India and 
^'l«hH» »«^ Wx A» \\w hmux ^M' Ou# Jounul would permit such a history to 
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extend. Dyes of animal origin, catechus, gamboges, and other smiilar 
products are excluded* Animal dyes are contined chiefly to lac products 
and cochineal \ catechus will he more in place amongst tanning^ extracts^ 
and gamboge and dragon^s blood can scarce merit the title of dye-atiiffs. 

The wood of Cassalpinia puM^nia h employed in the East Indies as a dyC' 
stuff. It greatly resembles Cuba ftisUr' ; and two or three parcels lately 
sold ia the London market of a *^ new dye wood from the Indian Archi- 
pelago," were doubtless the produce of this tree. There is every proba- 
bility of its becoming an established article of British commerce. 

Kayu KuDKANG.-'This is a yellow dye-wood, produced at Malacca, 
A specimen was sent to the Exhibition of 1851, but its source is undeter- 
mined. It is a harder and closer gralued wood than Sappan, and of a 
lighter colour ; it more resembles the wood of Ccssulpittia ptdkata^ except 
that it is heavier and more compact. 

BuNCiiOKG Balu. — A dye wood of the Celebes, source undetermined. 
It was exhibited at the Great Exhibition of 1851. The wood resembles 
Sappan wood in appearance, a: d is doubtless the produce of a specks of 
CcBsalpinia. 

Kattt Samuck, — A dye wood from Labuan* The tree which produces 
it grows to thirty feet in height, and two feet in diameter- Of the charac- 
ter of the wood we are nuablc to speak from personal knowledge, 

Kayc Lakah* — ^This is a Malayan red wood, which was shown at the 
Great Exhibition of 1851* It is heavy and compact., somewhat resem- 
bling red Sanders wood., bnt, when powdered, the colour ia browner and 
not so brilliant. It has not hitherto been imported into Europe for 
commercial purposes, but appears worthy of a trial. 

Kayu Laxka. — This is a red dye wood, bo closely resembling the Kayu, 
lakah that it may be the produce of the same tree, although, from 
certain small peculiarities, we are inclined to consider them distinct. Either 
of these ivooda seem to be apphcable to the same purposes as red sanders 
wood, 

Pai.j.u^ga MunRA.— A large tree, known under this Canarese name, 
grows in the I^uggur District. The wood is used as a red dye, in fixing 
which the myrabolans of Terminalkt cliebula and alum are said to be used* 
The colour and general appearance of the wood resembles Sappan; it is 
very bright^ but not quite so deep. 

RaT'Kleria, of SafTragam. — ^A kind of red wood, evidently a species of 
Acacia^ employed in Ceylon for dye purposes. The higher classes of the 
Kandians consider this wood as a powerful agent for puriiying the blood- 
They prepare and use an infiision thereof by ponring hot water into heau- 
tifiilly carved cups made of this wood, which readily dissolves the colouring 
matter. It is employed aUke hy the Bndhist priests and the Kandism 
ladies. 

TELI.OW Stems. — The stems of a Meniapermaeeoua plant about an inch 
in diameter, used for dyeing yellow, have been received from Upper Assam. 
Ithey greatly rG^^mble the thinner pieces of Mara manjil wf Trt-^ l^vrmmc^ 
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the Bangwellgetta of the Cinghalese, and maybe the produce of Fibravrea 
tinctoria, 

OoBAR, OR Kayu Oobah. — This red wood, according to Dr. Marsden, 
is used in Sumatra for tanning fishing nets. He states that it resembles 
the logwood of Honduras, and might be used for the same purposes. The 
bark and wood were exhibited in 1851 as dye-stufis. 

HoANG-LOU. — ^The wood of Diervilla versicolor, Sieb. andZucc.,isusedas 
a yellow base for scarlet dyes amongst the Chinese. 

KuEPHUL. — The bark of Myrica sapida is used for dyeing yellow at 
Rohilkund. 

SoGAH, OR Sagah Bark. — ^This bark, which resembles mangrove bark 
in appearance, was one of the substances exhibited by the East India 
Company from Singapore, in 1851, as a dyeing material. 

Samak Bark. — ^This bark was also exhibited in 1851, from Singapore, 
both as a tanning material and as a dye-stuff. 

Lopisip. — A dye bark firom the Celebes, by way of Singapore. This 
bark is very thin— not thicker than good brown paper, and very brittle. 
An unnamed bark from Singapore, very much resembling this, made its 
appearance in the London market during the past year ; but, being un- 
known, and without good introduction, was not at all successful in meeting 
with a purchaser. 

PuTTUNGUu Bark. — ^This substance is used for dyeing in the Nizam's 
country. It was exhibited as received from Capt. Ogilvie in 1851, but no 
information was attached. 

Am-ka-chal. — This substance is a bark in small pieces, and is employed 
in dyeing at Patna. 

Bail-ke-ghal. — ^This also is a bark, resembling the root bark of JEgrfe 
marmehs. It is employed for dyeing at Patna. 

BooRADA-i-Mis. — This bark is in s'nall fragments. We have only met 
with it in a series of dye-stufiTs from Patna. 

Garak-chal Bark. — The bark of Ceriops Roxburghianus is used in 
India for dyeing, chiefly in the Presidency of Bengal. The tree which 
produces it is allied to the mangrove, and the bark seems to possess similar 
properties. 

RiNU Bark. — This bark we are unable to refer to its botanical source. 
It is employed, to a small extent, as a dyeing material in Mirzapore. In 
the form prepared for use it consists of pieces about an inch square, and 
generally half an inch in thickness. It appiroximates most in appearance 
to the chopped root and bark of Morinda tinctoria, but evidently not 
identical. 

LoDii Bark. — The bark of Symplocos racemosa is used in dyeing in India, 
but chiefly, we suspect, as a mordant. 

TooLA LooDH. — The bark of Wendlandia tinctoria is also employed as a 
mordant, for some of the Indian red dyes. 

Saracundraputtah. — The bark of Caihartocarpus fistula is used at 
Palamcottah, and other parts of India, as a dye-stuff. 
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Chikesh Lo-kao, or Green dije. — This substance, to which attention has 
been drawn during the psist ten years, and great exertionB made t^ diacorer 
its source, is now ascertained to be obtained from two apecies of Rfiamniis 
(R. chhropJu)rui and R* utUis). The Lo-kao in the sediment remaining alter 
djreing cotton cloths with the barks of botli plants. This sediment is 
spread on blottmg paper and dried ^ it then assumes the appearance of thin 
scales, like dried orange bark. Daring and after the Paris Exhibition of 
1856, the value of the Chinese colour applietl to silk became more and 
more appreciated. Its value consists in its being a pure and simple green, 
distinguished, it is said, from all the other shades of that colour by ita 
remaining pure in artificial light. The quantity imported into France 
during the first six months of 1857 was 1,100 lbs*, and the commercial 
?alue about X8,000. The Lo-kao does not contain any principle that re- 
sembles the constituent of indigo. It has been two or three times in the 
London market during the past twelre months, and reahsed about 7s, fid. 
per ounce, 

CrPLA ROOT, — The root of EoUlem iincloria^ as well aa the red resinous 
powder of the capsules, yields a scarlet colour, and ia employed for dye 
purposes. 

Moth A. — The roots, apparently of a species of sedge {Ctfperm), are 
employed in dyeing at Patna. Whether they have, from sunilarity of 
name, any connection with the dye-stuffs of Eajpootana to be next men- 
tioned, we are unable to state, for, although we have examined this, we 
have never seen them, 

MoosHE, MccHA, AXp MucHKBE.^Three specimens of dye-stuffs under 
these names from the Rajpootana States were shown at the Exliibition of 
1851, They may be the same substance, or a variety of it under a variation 
in name, or entirely different substances. In the absence both of Bpedmeaa 
and information, we are at present unable to decide, 

IIu^fsRAj, — ^The fronds of a maiden- hair fern {Adiantum lanatum} are 
afiirmed to be used in dyeing in Bengal. 

GoouALEEL, or Ushuig.^An East Indian substance, cousiating of flower 
buds, flowers, broken leaves, and small portions of thin twigs or stems, used 
for dyeing yellow* It has been received from Cabool under the name of 
GooljakeL In Northern India Usburg is Bynonymous with Ukkalhere^ as a 
popular designation of Dalisca cunnablna, 

DiCALYX. — ^The powdered leaves of Dicalifx tincioria are employed at 
ilirzapore for dyeing red. 

Sumatra Gakdekia. — In Sumatra, a species of Gardenia ((?* gtutinosa) 
yields fruits which furnish a beautiful yellow colour equal to that produced 
by the Hoang-ichi of China, 

SAFFROTf .— This well*known substance, scarcely important as a dye-stuff, 
is produced in the vale of Cashmere, from indigenous specie a of O^ocus. 
The colouring matter aeenis to be present in as great a proportion as in 
European saffron. 

GuoLAifNA,^The dried, fleshy, calyx of a flower from Scinde, un- 
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doubtedly Punica granatum^ stated to be used in the preparation of fl 
colour. A small specimen of this substance may be found in the Eastlndis 
House Museum. 

Burmese and Siamese Dye. — ^A curious deep purple substance is pre* 
served in the East India House Museum, obtained both irom Siam and 
Burmah, and which appears to be the anthers of a flower. In both those 
countries it is stated to be used as a dye. But beyond this we have no 
information, not even the niftne by which it is distinguished. 

The flowers of Ahutilon striatum seem to be in use in India for dye 
purposes. 

Mangosteen Peel. — The coat or rind of the fruit of the mangosteen 
(fiarcinia mangostana), and the bark of the Katapping, or wild almond 
(Terminalia catappd), are used for dyeing black in the Island of Sumatra. 
With this the blue cloth from the West of India is rendered black, as 
usually worn by the Malays of Menangcabow. 

Kadookai Flowers. — ^The flowers of Terminalia chehula are employed 
in some parts of Indis in dyeing yellow. The substance which we have 
seen under the name of Cadooca-poo, or "flowers of Terminalia,'^ i& a 
species of gall, produced ou Terminalia Chebula, or T. belerica, 

Basella. — ^Mr. Ondaatje states that the berries of Basella rubra aflbrd a 
red dye in Ceylon, which is very difficult to fix. 

MuNjULDE. — This substance appears to be the fruits of Terminalia 
chebula collected and dried before they are ripe. Under the above name 
they are known in Assam, where they are employed in dyeing. 

Ah-lok-no-ta. — The long thread-like filaments of an orchidaceous 
plant {Cymbidium tessaloides), which are of a poisonous nature, are included 
amongst the dye-stuflfs of the East India House Museum, received from 
Chota Nagpore. 

Makleua. — This berry grows on a large forest tree at Bankok, and is 
used most extensively by the Siamese as a black dye. It is merely bruised 
in water, when a fermentation ensues, and the article to be dyed is steeped 
in the liquid and then spread out in the sun to dry. The berry, when 
fresh, is of a fine green colour, but after being gathered for two or three 
days it becomes quite black and shrivelled like pepper. 

Benkita Barrung. — ^This substance, producing a dark purple dye, was 
sent from Borneo in 1851. 

Burmese Orchil. — From Burmah we have received a specimen of 
orchella weed (Jtoccella phycopsis), which is apparently rich in colouring 
matter, and equally valuable with the ordinary Roccella tincioria of 
commerce, of which species Dr. Lauder Lindsay considers it merely a 
variety. 

East Indian Orchella. — Varieties of Roccella fuciformis are collected 
and used in dyeing iiv India and Ceylon. We have not seen R. tincioria 
from these localities, but it is probably collected and used as in Burmah. 

Jaffna I^Ioss. — This dye lichen, Alectoria sarmentosa, is collected in 
Ceylon for tinctorial purposes. We have not succeeded in discovering it 
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b tbe Museum of the East India House, with the exception of a very small 
fragmentary specimen. 

Garanja Moss.— Usnea harhata^ and its variety Jlorida, or chiefly the 
latter, are collected for dyeing in Ceylon and on the Peninsula of India, 
under the name of Caranja, Other species are sometimes included under 
this name. 

AsHNEH. — Dr. Lindsay informs me that some years ago he saw in 
the herharium of the Royal Botanic Garden, Edinburgh, a dye lichen 
from Saharunpoor, sent by Dr. Jameson, and labelled Borrera Ashneh, a 
specific name which is not to be found in any work on lichens with which 
lie is acquainted, and which specimen he considers to be Parmelia KamtH' 
dkodaUs. In Dr. Lindsay^s History of British Lichens the generic name 
Utnea is stated to be derived from the Arab, Achneh, or Achnen, a generic 
term for all lichens. In India species or varieties of Umea are amongst the 
most common of all lichens. Appended to a specimen of P. Kamtschadalis, 
in the East India House Museum, are the following remarks : — ** Ashneh of 
the Arabs, Chulcheleera of India, the old Usnea of materia medica. Alectoria 
Arabum^ Ach. ; Borrera Arabica; Iloyle.** To which is added, in the writing 
of the late Dr. Royle, "Certainly distinct from Alectoria Arabum, Ach., as 
figured by Dillenius." This specimen appears to difier in no respect from 
the Parmelia Kamtschadalis, Eschw. 

Chulcheleera. — A mixture of dye lichens employed at Saharunpoor 
for dyeing, contains Parmelia Kamtschadalis, Parmelia perlaia^ and its variety 
sorediata^ Usnea Jlortda^ Ramalina calicaris, and fragments of Physcia 
leucomela. In this mixture the first-named species constitutes the greatest 
proportion. 

Jetamashee. — Under this name a mixture of lichens, including Parmelia 
Kamtschadalis, P. perlatOj Uflorida^ and Ramalina calicaria^ is employed at 
Patna for dyeing purposes. It resembles another mixture, which is known 
under the name of Chulcheleera, also employed for a like purpose in other 
parts of India. The first species (^Parmelia Kamtschadalis) predominates in 
the Jetamashee, 

Ratti-naba. — ^A dye lichen under this name was shown at the Madras 
Exhibition of 1855. Not having seen it, we are ignorant of the species 
included under the above name. Probably it is only the same as that 
already described under Jetamashee ; and, coming also from Nellore, it is, 
without doubt, identical with the Ratti-pu, so that the three are but local 
names for the same substance. 

Ratti-pc. — ^In 1857, specimens of lichens, under the name of Ratti-pu 
(stone -flower), were received from NeUore by the Commissioners of the 
Madras Exhibition. The jury requested Dr. A. J. Scott to report on their 
value. His report stated, ^^ The lichens examined by me do not appear to 
possess any very weU marked dyeing properties. By the mode of testing, 
however, employed by Westring of Stockholm, a yellowish fluid has been 
obtained through the agency of ammonia and chloride of ammonium, 
which imparts its colour to cloth immersed in it." 
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The lichens, known or described under the names Ashneh, Batti' 
nara^ Ratti-pu, Chulcheleeray and Jetamashee, appear to be identical, 
and the chief species constituting the mixture is apparently ParmeUa 
Kamtschadalis. 



A PROPOSAX, FOR VOLUNTARY CLASSIFICATION OF MANU- 
FACTURED AND UNMANUFACTURED PRODUCTIONS. 

The superabundahce of all kinds of manufactured and immanu&ctored 
products, which has of late years prevailed in almost every European 
market, renders it of tho utmost importance that some remedy should be 
applied to check a system, which becomes alike prejudicial to the producer 
and to the consumer, and the most effectual remedy that presents itself to 
our mind is that of improvement in every class of manufacture. 

The Great Exhibition of 1851 was in itself a great step in that direction ; 
but, unfortunately, only, a temporary one, and one may reasonably doubt 
whether a second Exhibition of all Nations will be ever so successful in 
that respect. It has, therefore, occurred to us that the object in view — 
viz., that of an universal improvement in all classes of goods — might be 
obtained by interesting importers, manufacturers, and salesmen to unite in a 
general system of classifying all goods that may be brought into the market. 

This system of classification has been followed during many centuries in 
almost every civilised country of the world, its purpose being to divide the 
goods into several distinct classes, to obtain more remunerative rates for 
those coming under the category* of " first class," thereby enabling manu- 
facturers and dealers to sell inferior qualities of the same article^ classed as 
" second," " third," &c., at lower rates. 

This classification of goods has already been adopted in many manufac- 
tories and markets, and in some places they are regulated by the autho- 
rities of the towns or countries in which such markets or manufacturies may 
be established; and if such classification were regulated by competent juries, 
selected by the manufacturers themselves, and confirmed by higher autho- 
rity, it would undoubtedly have the efiect of causing a general striving after 
amelioration in all productions ; in fact, a similar result to that obtained by 
cattle, horticultural, and other exhibitions, where the manufacturer and 
salesman gain an opportunity of notoriously proving (upon official evidence) 
«uch or such an article to be of really " first rate " quality, whereby he is 
enabled to obtain a much higher price than he could without such evidence. 

The mode of classifying goods hitherto adopted by manufacturers has 
been to mark and stamp their productions with their own trade mark ; 
which experience has, however, shown does not protect them from imita- 
tion and counterfeiture ; whereas, if those marks were placed under legal 
control, in the same manner as those used to classify jewellery, gold, silver, 
&c., they would be both a proof of the superiority of the articles, and a 
protection to the manufacturer, as it would then become a punishable 
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offence to imitate or falsify the stamped, punched, sealed, or plumbed mark, 
placed by the proper mithoritiea upon such articles* 

The following is a rough outline of the aj^stera by means of which such a 
result might be attained : — In every manufacturing toy\:n or district a 
committee of experienced men {retired from busiDess) should be elected 
under the surveillance of the mayor ; forming together a council, super- 
intended by a chairman, and assisted by a secretary and an auditor. The 
board of councillors would meet once or twice a week to examine and decide 
upon the qualities of such goods as might be submitted to them by manu- 
facturers wishing to have their goods classified, who could send them ad lib. 
to the rooms destined for their examination, accompanied by a declaration 
stating the class under which they consider their productions ought to 
come, and the board of examination will class them in '^ first/^ *' second,'* 
and *^ third class,'' according to quahty, giving the manufacturer a certifi- 
cate of their decision, upon payment of a small fee to cover the expenses of 
such salaries to secretary and subordinate employes ^ &c., the services of 
the chairman and councillors being, of course^ honorary. 

A register will be kept containing minutes of the declarations and 
deci^ons of the hoard, an extract of which will be sent monthly, with a 
report, to the different members of Far ham cut of tl)e manufacturing 
districts, and an annual report made and sent^ with all necessary observa- 
tions, to a jnry or commission established for that purpose in the metropo- 
lis, according to which report annual certificates will be delivered to each 
manutlicturer, aa a testimonial of the degree of perfection attained by him 
in Ms productions during the past year. 

To every board of examination a Government department will be 
attached to mark out the goods submitted to the board of examination, by 
puuchingj stamping, sealing, or plumbing the different kinds, according to 
the quality certified to by the board, for which stamp, a fee or tax of — — 
per cent., ad vahr&nij will be paid. 

The main feature in this classification is that it will be perfectly voluntary, 
as the interest of each manufacturer will lead him to undergo these pro- 
ceedings and pay the trifling expense, for which he will be fully compen- 
Bated, in being able to prove to the buyers the quality of his productions, 
to which nothing will hinder him from affixing his own mark and stamp, 
besides the official mark, which secures him from imitation. 

The same system could be followed by the importer of foreign goods if 
he found it proper and applicable. 

As the whole system, developed here in a few outlines, is voluntary, it 
will not be necessary to estabhsh it at once m the whole kingdom \ but, if 
tried at first in one of the manufacturing districts, there is no doubt that, 
when sanctioned by Government, others would soon follow, and before long 
the system of classification will be generally adopted throughout the land. 

As every question is open to objections, according to the various points 
of view from which it may be looked upon, I beg to anticipate the principal 
ones which the present suggestion may be expected to m^^t^\l\\.,'a:ftslx^ 
(^ach of which I have tuken the liberty of at once BLMw^-^t ^«^i wxss^t^x \— 
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1. It may be looked upon as a retrogressive movement from the system 
of free trade, having a tendency to afford those persons whose products 
might obtain a high degree in the classification a monopoly prejudicial to 
those manufacturers whose goods might not enjoy so high a rank. To this 
it may be answered, that free trade does not consist in the mere introduc- 
tion of inferior articles into the market, and that it certainly cannot injure 
either seller or consumer to have the superior article officially distinguished 
from the inferior. 

2. That manufacturers who have already gained notoriety for the quality 
of their wares would think their own trade or private mark a sufficient 
guarantee for those qualities without requiring the protection of Govern- 
ment, or of any other authority, to dispose of their produce. To this I reply, 
that,- although first class manufacturers may not require such protection, 
second and third class manufacturers will derive all the greater advantages 
therefrom, inasmuch as it will place their produce (when of similar quality) 
on a par with those of the first manufacturers, however well known they 
may be, and thus destroy instead of causing an unfair monopoly. 

3. That such a measure would have a backward tendency to the now 
obsolete " corporation system," which has long been discarded as useless 
and superfluous, most trade corporations having voluntarily relinquished 
their ancient privileges, and* now confining their attention chiefly to works 
of benevolence and civic banquets. Although glaring abuses may have 
contributed much towards the abandonment of those privileges, it does not 
follow that a total overthrow of the system was necessary. In many 
foreign countries, where the disadvantages of such a complete reform soon 
became apparent, it was found necessary to re-introduce similar privileges, 
but under a modified form. It is not now my intention to restore anti- 
quated customs, but, on the contrary, to introduce a new and better system, 
entirely voluntary and quite in accordance with the spirit of the times. 
Looked upon as a financial measure, I firmly believe that it will, in course 
of time, form such an important addition to the national income as will 
(without being in any way considered as a tax or burden, but rather as a 
voluntary contribution) enable Government at least to release the public from 
that obnoxious and universally condemned impost, the paper-tax. A great 
item in this revenue will undoubtedly be derived from foreign importations, 
the collection of which will simply require the addition of a small especial 
department to the already existing custom-houses. 

I can easily conceive that the introduction of such a measure cannot 
proceed from Government, but that it should rather be proposed by some 
leading representative of a manufacturing district in Parliament ; and for 
this purpose I intend making a tour, either personally or by some competent 
person at my expense, through the various manufacturing districts of 
England, Scotland, and Ireland, in order to sound the feelings of those 
interested persons who in due time will have to address their petitions on 
the subject to the proper department. 

Xylopolist. 
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CINNAMON CULTUEE IN CEYLON. 

BY W. O. 03O>AATJE. 

Tlie ciunamtjn tree of Ceyltm is about thirty feet high. The root hfte the 
odour of cinnamon as well as that of camphor, and yields this principle 
upon distillation. The twigs are somewhat four -cornered, smooth , ihining, 
and free from any downinesi. The leaves are hable to Tariation, oyate, or 
ovate-ohiong^ terminating in an obtuse point, triple , or three-nerved ; that 
is, there are three principal nerves, which aometimes remain separate to 
the very hose, but there usually are, moreover, in many cases, two shorter 
nerves external to these. Leaves reticulated on the under aide, smooth^ 
shining, the uppermost the smallest, with a good deal of the taste of cloves. 
The leaf buds are naked. Panicles terminal and axillary. Flowers usually 
bisexual, rather silky. Perianth six- cleft (two)^ segments oblong, the 
upper part deciduous. Fertile stamens niuc, m three rows, the three 
inner opening outwards , three abortive capitate stamens Qiiamimdia) in the 
interior of aU. Ovary one -celled, with a single ovule. Stigma disk-hke. 
Drupe (or berry), one-seeded, seated in the cup-like six-lobed base of the 
perianth (7). Seed large, with large oily cotyledons (8-10) ; embryo above. 
Native of Ceylon, now cultivated elsewhere, as in the Malabar Coast, in 
JaAba, Cayenne, &:c. Hees von E., as La ants Cinnamomum 128, St. and Ch^ 
12L (Eojle's Mat. Medica and Tlierapeiitics, p. 538). 
The tree flowers in February or March, and is an evergreen. 
The natives of Ceylon reckon the Base Cornndu as the only genuine 
species which produces the true cinnamon {Cinnamomam Zeylamcilm) j and 
six are considered spiirious, known to them under the names of— 

Cahati Corundu, hterally Astringent Cinnamon. 

Swel Corundu „ SUmy do. 

Davvel Corundu „ Flat do. 

To tipot Corundu „ Three-leaved do. 

Yalli Corundu „ Camphor do. 

Cattoe Corundu ,^ Thorny do. 

But the llase Corundu has been fancifully called by different names — 
namely, Pany Corundu, or Honey Cinnamon ; Rase Corundu, or Sweet 
Cinnamon ; and Nay Corundu, or Snake Cinnamon, from its extreme pun- 
gency, owing to the quality imparted to that plant by peculiar soil and 
cultivation } these are therefore to he regarded merely as accidental. 

The cinnamon plant delights in a siliclous soil, with an admixture of 
vegetable mould, in which only it produces the sweet taste, aromatic smell, 
and the pale brown, or russet colour, which renders it so valuable as an 
article of commerce, and useful as a spice ; for it has generally happened 
that plants, eveu of the genuine kind, when grown in valleys on marshy 
grounds, or on those subject to inundations, lose their characteristic proper ^ 
ti^tf ; 1?.^., the plants growing in Battlcaloa and C^iV\av^i -j Vtai^ ^^ ^^^^^ 
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to be of the genuine kind, are deficient in smell and taste, and are conse- 
quently less useful or valuable ; and the cinnamon grown in the valleys of 
Morawa Corle, the soil of which is marly, 3deld3 a bark of but an inferior 
quality. Again, the plants which were raised in Bombay, from seeds and 
seedlings sent thither at an early period of the British rule in this island, 
although they grew luxuriantly, produced bark of an inferior quality, which 
was not valued as an article of commerce. 

Besides the inferiority in smell, taste, and colour, which invariably marks 
plants grown in any other than a silicious soil, a disadvantage of no little 
importance to the grower has been observed to follow. Whilst the stumps 
of plants grown in a silicious soil shoot forth rapidly, and are fit to be 
peeled a second time within a period of but four or five years, and produce 
bark superior in quality to that peeled at first, those grown on a hilly or 
marshy soil require a term of not less than six years before they can 
undergo a second peeling, and yield bark less in quantity and inferior in 
quality to that peeled at first. 

In the planting and arrangement of cinnamon gardens, a distance of three 
feet between each shrub should be observed, and a space of nine square 
feet is required for each plant to grow in. 

We come now to the process of peeling, whereby the bark of the cinna- 
mon plant is rendered marketable. Before the shrubs are brought under 
the influence of the hatchet, it must be ascertained that they are sufficiently 
mature, and this is done by noticing whether the bark, on being split, 
separates readily from the woody part of the stem on the withdrawal of the 
knife. After a sufficient quantity of sticks have been collected, the bark is 
divided longitudinally on opposite sides with a curved sharp-pointed knife ; 
on being carefully stripped ofi^, it is laid aside to dry for about two days, 
when the epidermis is scraped off with a broad blunt knife, about two and 
a half inches long. The smaller pieces of bark are then placed within the 
larger ones, and after being sufficiently exposed to the influences of the sun 
and air, they assume the cylindrical form in which they are packed up in 
bales for exportation. 

It is generally computed that in the cinnamon gardens of Colombo, origi- 
nally planted by the Dutch Governor Falk, ten full-grown trees yield one 
pound of the bark, and that the shoots springing up from the stumps of the 
plants which have been cut down, arrive at a state of maturity in the space 
of three years. 

It is well known that the bark yields an essential oil, and from the leaves 
an oil is obtained which resembles clove oil, and is known in commerce 
under the name of *^ oil of cloves.'* From the root is extracted an excellent 
camphor. The flowers are also used as a spice, and the pulp of the berries 
is made into cakes by the Kandians. 

The following extract from a translation of a Dutch record, dated Feb. 25, 
1697, which appeared in the Colombo Journal is subjoined as giving an 
interesting account of the mode of cultivating the cinnamon tree.. It must, 
however^ be remarked, that there is some diffweiwie \sv ^t'^xv^^ cki ^\xava^. 
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raon, as deecribed in this document and the foregoing accounti which is 
that received as most correct by the natives, Vilio must he considered the 
best acquainted with tlie tree :— 

** The best season for the purpose of peeling cinnamon is divided into 
two harvests ; the greater commences in the month of June and ends in 
September, when they gatlicr and deliver their tax into the warehouse ; hut 
it is not received or made into bales. This generally takes place by the 
end of November, when the whole work is fully completed* The lesser 
harvest commences in January, and terminates in Februarys but before the 
cinnamon is made up into bales, the period is generally extended to the end 
of March i hence during six months the peeling takes place, and again in 
six months not. The cause oi" the latter omission, or rather that the tree 
will not admit of being peeled, ia properly thi^— the tree then grows and 
begins to shoot out new springs and leaves, which absorb all the sap pro- 
ceeding from the root, leaving nothing between the bark and the tTunk ; 
but as soon as these springs and leaves have attained a certain state of 
maturity, and the sap required for their growth diffuses itself between the 
bark and the trunk, it then separates from the bark more readily ; but it 
must be here observed, that for some years successively instructions have 
been received from the II on our able the Bi rectors by the Governor- Gen era! 
at Batavia, as an indidgence to the ChaUas, to peel only during the greater 
harvest and not during the lesser. 

^* There are seven kinds of cinnamon to be found in Ceylon, of which 
only one kind is fit to be peeled. These seven kinds are named as follows :— 
1. Rase coeroonde, or sweet cinnamon, the first and only kind which is 
peeled for the use of the Honourable Company. This is distinguished into 
fine, middling, and coarse cinnamon, which variety of kinds is owing to the 
age of the trees, for the older that the trees are the coarser and thicker 
their bark becomes. 2. Sewel coeroonde exudes a gluish moisture ; it is 
not peeled for the Company's use, hut employed by the natives for medi- 
cinal purposes. 3. Tunpot coeroonde, or thorny cinnamon; the tree having 
thorns is not peeled, but used for medicinal purposes. 5. Mai coeroonde, 
or flower cinnamon, not peeled, but produces good camphor. 6. Welle 
coeroonde, or camphor cinnamon^-the best camphor of Ceylon is to be 
obtained from the root of this tree, 7. Dawoel coeroonde is only good for 
medicine. 

^^ The countries, corles, and provinces, producing the best and most cin- 
namon, extend along the sea coast from the river of Chi] aw northward, to 
that of Waluwe southward, a distance of about 56 miles ; and in breadth 
from the margin of the sea 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, and 16 miles 
landward. 

** The lands without the corles are under the dominion of the King of 
Kandy. But we have now, with his permission, peeled there eight or nine 
years, as peaceably and without any disturbance as on our own territoTy, 
and for the purpose of peehng during the present harvest we have again 
ohtmued permission from the chiefs of that cov\rt. 
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^^ The following are the provinces where cinnamon is to be hiad, and 
where it has been often peeled : — ^In the desolate Pettigal corle a great 
quantity of good and superior cinnamon is to be found. Cattagampile corle 
produces the most cinnamon, which, in point of excellence, does not yield 
to that of any other corle ; but, being a little out of the way, it occasions 
some difficulty to the Chalias to convey it fVom thence to Negombo, the 
nearest station. Belligal corle produces very little cinnamon, as also the 
Hew^ame corle. 

" The above four corles are under the dominion of the Edng of Kandy, 
and situated beyond the Maha Oya or Caymal river. Cinnamon has often 
been peeled, but clandestinely, for the Company ; but, having since obtained 
the permission of the King for the purpose, the work is now carried on in 
public. 

*' The Alutcoer corle, where Negumbo is situated, produces a good deal 
of valuable cinnamon; as also Hapittegame, Hima, Hewegam, Halpity, 
Kaygam, and Pasdoon corles ; the last mentioned corle being mountainous, 
the Chalias experience some difficulty in removing the cinnamon peeled. 
That part of the Wallaluwitte corle, north of the river Alican, also pro- 
duces good cinnamon in proportion to its magnitude. The Galle corle also 
yields good cinnamon; but, in respect to its extent, not by far so much as 
the other corles. The same is the case with the Belligam and Dolosdas 
corles. 

*^ Morua corle produces a great quantity, but, with respect to its qualify, 
differing from that of Negombo, Colombo, Caltura, and Galle. The cause 
of this difference is owing to the country being mountainous, and the soil 
of the valleys where the cinnamon grows being composed of black earth, 
and often of a marly description, whereoii, although the cinnamon grows 
sufficiently well, yet it does not obtain that luxuriance, nor has it that fine 
bark and vivid colour, as that growing on the sandy soil at Marendahn ; 
and a tree growing on a marly ground, when it has been peeled and cut, 
the sprout proceeding from its trunk requires five or six years before it 
arrives at a peelable state, whereas the other thriving on a white sandy soil, 
produces not only a greater number of sprouts, and is capable of being 
peeled within the period of four or five years, but produces also generally 
a much finer and more pleasant bark than that peeled from its parent tree." 
Badulla. 
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The odour of musk is very widely diffused in Nature, both in the vege- 
table and animal kingdoms — ^in the leaves, roots, and seeds of plants — in 
animals, fishes, birds, reptiles, and insects. 

I. In Vegetables may be instanced the common musk plant {Mimulus 
moschatus). All parts of Gtuirea grandifolia smell strongly "of musk, so 
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much 9Q tbat the bark which posse asea the property in the greateat degree 
may be used for the same purposea as tbat perf\jioe, and the tree h there- 
fore called musk wooti It is a imtive of French Guiana and the West 
India Islands. Moifchoxyinm Swarlzii also emits from all its partHnf when 
rubbed, a smell of musk, and hence it ia called musk tree in Jamaica. 
The seeds of Abelmoj^chns mogchotus have an odour somewhat between 
musk and ambeTn^ and are employed as a suhatitute for animal musk. It» 
generic name k derived from the Arabic hub-ool-moosk. The plant is 
now cnltivated in Martinique, whence the seed is largely exported to France, 
where it is employed by perfumera in the preparation of pomatums , pow- 
ders, and perfumes ; by them it is called Ambrette and Graine d^Ambrette, 
Under the name of musk-seed^ parcels are occasionally imported and sold 
at the drug sales in London, being worth about 4s. per pound. In Egypt 
and Arabia the natives bruise this seed^ and» mixing it with their coffee, 
regard it aa a cordial and stomachic* 

The root of some large umbelliferous plant also enters into commerce under 
the name of sumbul, or musk-root. It has been known since 1840 in Ger- 
many | and was imported into Moscow and St, Petersburg by merchants 
(xom Khokand. It has also been received here overland from India. It 
has some medicinal repute. It seems to be questionable whether the odour 
is not artificially given. M. Lander er, of Athens, in the " Repert : die 
Pbarmacie," states as follows : — 

" The oriental medical men use m number of vegetable substances with a 
powerful odour of musk in their various compounda. Tlie pilgrims^ on 
their return from Mecca^ generally import, among other articles of trade, 
plants with a musk-like odotir for sale. A short time ago I received a few 
leaves from Jerusalem with so powerful an odour of musk that they quite 
impregnated the wardrobe in which I placed them with their perfume. The 
preparation of these vegetable substances is said to be a secret among the 
Hakims, and is effected by smearing them over with mu$k balsam ; but I 
could not learn whether this balsam is prepared by digesting musk in spirit, 
oil, or ether. I have now in my possession a root from Constantinople, 
with a strong odour of musk, which appears to be tbat of an iris. If I 
digest this root several times in spirit, I can deprive it of its odour ; and if 
I then pour ammonia over it, the musk odour is again restored," 

II. Animax MtJSK,— Several of the Lonfjicornia are remarkable for ex- 
haling an agreeable musky odour, of which we have an instance in a 
British species, the Catlichroma mo^chala^ or musk beetle. In Borneo and 
Asia an elongated polished Cerambyx diffuses a very powerful odour of 
attar of roses^ Uke the agreeable perfume emitted by the Cerambyx Tosalia 
of the Pyrenees* 

Among quadrupeds the musky odour is particularly noticeable in the 
European bison and the musk ox, although for commercial purposes musk 
is solely obtained from the musk deer {Moschus jnoschifims)^ and only 
found in adult males. In some individuals the musk pod may contain as 
iDch as two ounces. An ounce may be considered as the average from a^ 

L 
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full-grown animal ; but as many of the deer are killed when young, tiie 
pods in the market do not perhaps contain, on an average, more than half 
an ounce. In most of the Hill States the musk-deer is considered as royal 
property. In some, the Rajahs keep men purposely to hunt it ; and in 
Gurwhal a fine is imposed upon any Puharrie who is known to have sold a 
musk- pod to a stranger, the Rajah receiving them in lieu of rent. Musk 
is in demand in nearly every part of the civilised world. The imports into 
the United Kingdom in the four latest years of which we have any official 
returns were— 1858, 9,489 oz. ; 1866, 17,580 oz. ; 1857, 10,728 oz. ; and 
1858, 10,957 oz. The computed value of the imports in the last-named 
year was £11,733. The musk-bags or sacsj after the grain-musk has been 
extracted, are used by perfumers to prepare essence of musk. It is stated 
that a single grain of musk can constantly fill the air of a large apartment 
with a sensible impregnation for many years, without its weight being per- 
ceptibly diminished ; and one part can communicate its odour to 3,000 
parts of an inodorous powder. It has not been ascertained upon what 
musk depends for its peculiar properties. It is conjectured that a 
kind of putrefaction goes on which evolves the peculiar odour. Moisture 
seems to favour this; and musk which, when dry, yields little scent, 
becomes powerful when moistened. Musk is one of the most pervading of 
all odours, and heightens the aroma of many other perfumes. 

Gilbert says : — '* The hair on the summit of the head of the European 
bison or auroch gives out an odour of musk, particularly in winter, but 
this odour is lost by degrees in the domesticated state." 

Brookes, in his System of Natural History, states that several Brazilian 
monkeys smell very pleasantly of musk. 

The musk-rat of India, Sorex Indicus {S, myosurus^ Pallas), diffuses a 
most powerful odour of musk, which impregnates everything that is 
touched by it. It has been alleged that even the wine in a well-corked 
bottle, over which the animal has run, has been rendered unfit for use in 
consequence of the flavour imparted to it. 

The European musk-rat (Mygale moschata^ Castor moschatus^ Linn.) is 
met with about the river Wolga and the adjacent lakes, from Novgorod to 
Saratov. The flesh of the pikes and Siluri, which feed upon it, becomes 
so impregnated with the flavour of musk in consequence, as not to be 
eatable. From the region about the tail of this animal a sort of musk 
resembling the genuine sort is expressed ; and the skins and tails are put 
into chests and wardrobes among clothes for the purpose of preserving them 
from moths. These skins were also supposed to guard the wearers of them 
from fevers and pestilence. The price at Orenburg for the skins and tails 
was formerly twenty copecs (about 7d.) per hundred. They were so 
common near Nischnei- Novgorod, that the peasants were wont to bring 500 
each to market, where they sold a hundred for a rouble (about 3s. 6d.). 

in. Alligator Musk. — Chief Justice Temple, in a recent lecture, ob- 
serves : — '' A few years ago, I stated in a letter published in the Journal of 
the Society of Arts^ that there was an odoriferous substance in the axillary 
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fl&ods, and nnder Ibc jaw of the alligator.^ which might be used as e suh- 
slitute for niusk^ and thereby become a vnluable arttcle of commerce. In 
going up or down the rivers of Uondarag<^ you arc ahvays warned of the 
presence of an alligator by a strong, and sometimes almost oTerpoweriog, 
smdl of inu&k. 

'* Two hundred )'eara ago the musk of the alligator of Yucatan and 
HoTtdnras was extnu^led from that animal. Captain Dampicf$ays, 'The 
flesh amells very strong of musk, especially four kernels, which are alwaja 
found aliout them, two of which grow in the groin, near each thigh, the 
other two at the breast^ one under each fore leg^ and about the bigness of 
a pullet's qtg ; therefore^ when wc kill au alligator, we take out these, and 
having dried them, wear them in our hat3 for a perfume.' 

*^ An extract from the "^ Ofhcial and Descriptive Report of the Madras 
Ej^htbition of 1855,' shows that the musk of the alligator ia known and 
appreciated in the East Indiea. It is aa follows : * The largest animal 
found in the backwaters is the alligator. This ^dcions animal ii^ sometimes 
very destructive to those who travel in common canoes, and are found in 
the nortbem districts (of Travancore) measuring from twenty to thirty feet 
in length, and from five to eight feet in girth, and ten feet in circumference* 
Musk is taken from the glands of the jaw, which is very fine if well pre- 
pared and separated from the flesh, otherwise it will give a very bad 
smelL* " 

But the presence of this famous perftime docs not alone constitute 
the value of the alligator. The skin has been tanned. The teeth of the 
reptile are from four to six inches in length, and are very white and hard. 
There is no doubt that tlicy might be applied to many useful and ornamen- 
tal purposes. But there is still attothDr iirtide, of no alight importance, 
which may be extracted from that amphibious brute. The tail of an alh- 
gator, me^uring twelve feet in length, when boiled down, gives from sixty 
to eighty pounds of excellent oil. 

In a late Texas paper, it is stated that Mr. J. W. Benedict, of Galveston, 
has manufactured some of the most beautiful boots and shnes ever seen 
with leather made of alligator skins. These skins are tanned and prepared 
so that they resemble the finest calfskin in pUability, and are beautifully 
mottled hke tortoise- she IL He certainly merits a premium for changing 
the skins of these huge ugly monsters to forms of beauty and usefulness* 
Here i$ something really new under the sun. Alligator hoots I What 
next, in the name of wonder F How are their hides tanned ? Will the 
Texas editor explain the modus operandi ? The back of the alligator is pro* 
tected by regular transverse rows of bony plates, raised into keel-shaped 
ridges, of which there arc several hundred reaching to the extremity of the 
tailt Alligators are killed in numbers in South American lakes and parta 
of the river Amazon for tlieir fat, which is made into oiL The large eggs, 
as big as those of a goose, are eaten by the natives, but they have a s^trong 
muaky odour. The flesh and fat are occasionally eaten by the natives in 
South America^ Africa, and Australia. Both, howeverj have a smell of 

l2 
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muik to ftrong, thai few strangen can est them 
following. 

Mr. Wallace, in describing an alligator hant on the kkea 
inland lying off the mouth of the Amazon, states that about ci^bttjiieR 
killed in two days. In some of these lakes a hundred lutre often beea 
killed in a few days by a party of negroes ; in the Awrnion or Fanmer, 
it would be difficult to kill as many in a year. Tliey are cut open, and tte 
Ikt which accumulatos in considerable quantities about the intestines ii 
rcmoTcd and made up into packets in the skins of the smaller ones, tsken 
off for the purpose. The iat is boiled down into (n1, and trained in hunpt. 
It has rather n disagreeable smell, but not worse than train oiL 

Tlicsc various materials render that animal much more Talnable than it 
was supposed to Iks in the days of Romeo, when '^ starved i^otheeaiies, to 
show that learning and not beef was their aliment, hnng up in their 
* meagre repertories* alligators stuffed.'* 

'Hio musk glands of the crocodile (according to Dr. RtLppell) fyna t 
groat |Nirt of the profit which results from its capture, as the Berberines 
will give as much as two dollars for them, the unguent being used as a per- 
ftune for the hair. The hawskbill and loggerhead turtles exhale a mvAj 
miour. 'Hicy feed upon Crustacea and various mollusca, and particulirly 
U|N>ii outtlo finh. 

In Wontorn Australia musk is obtained by the natives from the musk 
duck ( iUxiura hbata)^ which cannot fly. Colonially, it is called the steamer, 
from its paddling motion, and the noise it makes as it shuffles along the 
watur with its diminutive wings or flappers. 
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Ill tlic (•lunvHo pharmacopoeia the root styled ginseng {Panax quin- 
i^ur/oHum) ntiinds pn'-cmhicnt, and, where money is of secondary considera- 
tion, no modicino is manufkcturcd without its entering into the component 
parts. Its very name implies the wonderful powers ascribed to it, signify- 
ing tliu ** medicine of immortality.** Formerly none but the wealthy used 
it, as it was at all times worth more than three times its weight in silver, 
and frequently its weiglit in gold. Volumes have been written upon it by 
the nioHt distiuguislied Chinese savans, and the great aim of their physicians 
is to produce that compound of ginseng with other productions which shall 
insure mortality to man. 

The plant is small, growing a foot or two in height, and is an herbaceous 
perennial. In the close of the eighteenth century it was found growing wild 
on the Rocky and Alleghany Mountains, and is thence collected and also 
cultivated in many of the United States, and there is a steady export 
of the prepared root to China. It is now obtained largely in the Northern, 
Middle, and Western States of the Union, particularly Virginia, Kentucky, 
Ohio, I^uisiana, Pennsylvania, and Minnesota. 
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The first export firom America seems to have been made about 1790, 
when 813 casks of ginseng were shipped, and m the following year 29,208 lbs. 
From 1803 to 1807 the annual value of the ginseng exported Was about 
123,000 dollars, and from 1823 to 1830, 157,000 dollars. The export in 
1821 was 352,992 lbs., and from that time it has fluctuated between 
75,000 and 641,000 lbs. per annum. The year of tbe greatest export was 
1841, when 640,967 lbs., of the value of 437,245 dollars, was exported, and 
that of tbe least, the year 1854, when only 37,941 lbs., wortb 1 7,399 dollars, 
were shipped. 

The root is about three or four inches in length, and one inch in 
thickness. It resembles a small carrot, but not so taper at the end, and is 
sometimes single, sometimes divided into two branches. As the root is 
brought to market afler being cured, it occurs in pieces two or three inches 
in length, is of yellow or reddish colour, and bitter taste. The officinal root 
differs in appearance according to the country from which it is brought. 
In Corea and China it is white, corrugated when dry, and covered with a 
powder resembling starch. In Mantchouria and Dauria it b yellow, smooth, 
and transparent, and when cnt resembles amber. It b found upon the 
rugged slopes of the mountains which extend through Mongolia, Mant- 
chouria, and Chinese Tartary, and every year conventions of the herbaJbts 
of the empire are held near to some great lamesary, or sacred town, for 
its collection, together with other herbs. 

In 1709 a great scarcity of the article was experienced, and tbe Emperor 
commissioned ten thoosamd Tartars to collect it through tbe northern 
portions of the empire, on conditioii that each soldier sbooJd give two 
catties (two oonces) of tbe best, and receive Uir tbe retrt its we%bt in siiver* 
A variety of tbe plant was discovered some years ago in the Himalaya 
mountains, and aoall q[iiantities of the root have been sent thence to Chkm, 
The Asiatic ginang is said to be obtained from P. Sckim$enig^ c^Xiea von 
Esenbeck, the P. fwtmdo gmaemg, of Walbeh. 

Tbe pciee of g ime ag in the Chioeat sesqmts has varied aeee^dmg Uf 
supply from 75 to 130 dollan per picol (13Z tba.) for the cmde, ami from 
130 to 200 doOan te the clarified or cored. The latter rate is abf>ol mm 
shilKngi per pewMJ The ymait i ty and valoe cf gmneag imff^tUsd wUp 
\ m the three wmAiTmtntWMd yean was ;— 
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from AxDencs to Chrna ku in all probabOftr. used onfy m tbose portiaasof 
the eiDpsre aecesibie to Larropcszis : ibr if we are to bdi cfc Heaan. Hue 
azid Gabct. it sdll retains hi fall aneieiit ralne in the interior and nurthcni 
prorinees. dx> ving that the traac in ths article is goaided aa Tigilaatly m 
that in anj other foreign prodnctaott. The Americans are aoggestiiig the 
coJti^-ation of ginseng in California, where there is mndi Taloeless kod, 
and where there art; alreadr more than 5f\wo Cliinese. 



THE MANUFACTURE OF MOCK PEARLS. 

M. Jaqnin having ohsenred that, npon washing a small fidi, the blay or 
bleak {Cyprinwt a/^nniiu). the water contained nomerooa fine particles, 
having the coloor of silver and a peariv lustre, he sofiered the water to 
stand for eome time. and. collecting the sediment, covered with it flome 
beads made of plaster of Paris, the favourable ^pearance of which indaeed 
him to manufacture more of the same kind for sale. These were at fint 
eagerly adopted ; but the ladies soon findii^ that when they were exposed 
to heat the lustrous coating transforred itself from the beads to their skiD, 
they were as qiuckly discarded. The next attempt of M. Jaqoin was more 
successful. He procured some glass tubes of a quality easily fusible, and 
by means of a blowpipe converted these into numerous hollow globules. 
He then proceeded to line the interior surfi^e of these with the powdered 
fish scales, which he caUed essence of pearl, or essence tT Orient. This was 
rendered adhesive, by being mixed with a solution of isinglass, when it was 
introduced in a heated state inside the globules, and spread over the whole 
interior surfiice, by shaking the beads, which for that purpose were placed 
in a bowl upon the table. These hollow beads being blown exceedingly 
thin, in order to produce a better effect, were consequently very tender. 
To remedy this evil, as soon as the pearly varnish was sufficiently dry 
they were filled with white wax, and, being then bored through with a 
needle, were threaded for sale. An expert workman can blow from five to 
six thousand small globules in a day ; but as some attention is called for in 
regard to the shape and appearance of these beads, the produce of a man's 
daily labour will not much exceed one-fourth of that quantity. The closer 
to counterfeit nature in their manufacture, these beads are sometimes pur- 
posely made with blemishes, and of somewhat irregular forms. Some are 
made pear-shaped ; others are elongated, like olives ; and others, again, 
are flattened on one side, in imitation of natural pearls, which are set in a 
manner to show only one side. The fish whose scales are put to this use 
arc about four inches in length. They are found in great abundance in 
some rivers, and, being exceedingly voracious, suffer themselves to be taken 
without difficulty. The scales furnished by 260 of these fish will not 
weigh more than an ounce, and this will not yield more than a fourth of 
that quantity of the pearly powder applicable to the preparation of beads, 
so that 1G,000 fish arc required in order to obtain only one pound of the 
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tssenee of pearl. Up to a recent period the heirg of Jaquin, the first 
inveTitor^ earned on a considerable naanufactorj of these mock pearls in 
Paris, The fish are tolerably abundant in the river Seine ; hut their scales 
are conveyed froTia distant parts in much larger quantitieB than can be pro- 
Jmred on tlie spot, for which purpose they are preseryed in volatile alkali, 
or ammoniacal liquor, fco prevent putrefaction. 




THE TRiJ>E IN MADDER. 



BY F. L. SIMMONDa^ 



It IS dii^couragiug to find that with the progress of our manufacturing indus- 
tries — for the textile ones, and even some others — we are becoming largely, 
ttnd in some instances exclusivelyi dependent on foreign countries^ The great- 
eat part of our cotton still comes from the United States. For wool we are 
less dependent, as we have the produce of our own southern colonies. For flax 
and silk we are largely indebted to foreigners ; and in like manner we draw 
from foreign sources a great portion of our supplies of dyes and tanning 
materials. The dyes are of great importance, and offer large returns to the 
producer. Our Indian possessions furnish us with supplies of indigo ; but 
there is a wide field for enterprise in the supply of colouring substances in 
many of our colonies. As an instance we may take tlie article of Madder, 
for whicb there is now an immense demand. Why should we pay a million 
annually for this dye root to the Continent, when it might be produced so 
easily iu many of onr colonies? The culture at present centres chiefly in 
MiBlle of the departments of France^ iu southern Europe, Turkey, Syria, the 
'two Sicilies J and Spain, Although it is a crop demanding care and outlay, 
yet the return is considerable, the average price ranging at about £2 5s. or 
more the cwt., while the yield is fully one ton per acre. There is a large 
demand, not only iu Kussia, Austria, and otber European countries, for 
madder, but the United Sutes pays annually about i 200,000 for this 
article. Hence attention has lately been prominently directed by the 
American government to the importance of extending the culture of the 
root there, many of the States being well suited to its production, both as 
regards soil and climate. 

Madder has occasionally been cultivated in England, hut without any 
very great success or beneficial results, owing to the un suit ability of the 
climate and the higb price of land. Hence, a crop which takes three or 
four years to mature and harvest will scarcely pay. That, however, there 
ire many of our colonies in whicli it might be raised to great advantage, we 
fially believe, especially in Australia and Southern Africa ; and with tins 
view we desire to draw attention to the subject, and to coUect and arrange 
a few instructive hints, so that some of the hundreds of thousands of pounds 
now spent on the Continent may go into the pockets of out c^vmVr^tEiKft. \ax 
ihe CalonieSf rstber tbmi into those of the foreigner- 



In France the culture of madder is cbiefly carried on in the department 
of Vaucluse, of which the towu of Ayignon m tbe centre. The »oU b pecu- 
liarly favourable to the development of the root, being calcareous, light, 
and rich* A clayey aoil will produce good madder, but ita working la 
difficult. A soil, therefore I in which sand enough prevaila with the clay to 
render it friable, ia that which ii to be cho&qn. It must be deeply cultivated, 
as the roota, which conaiitute the value of the crop, run do^vn veiy fer. 
The ground requires to be well manured* The rich poldera or redeemed 
meadows, both in Holland and Flanders, are favourite spots for the cultiva- 
don of this crop. The fine alluvial " bottoms" produced by the sea abomid 
in soda and siUceoua sand. Such differences in tbe constituents of tbe soil 
exercise a great influence on the production of the red colouring matter of 
this root. Hence, Zealand madder contains more of the yellow and less of 
the red colouring matter than the better sorts of the French product. In 
Yaucluse madder is raised from seed sown in spring ; m Zealand it i^M 
propagated from shoots or ofl^ts planted in May, ^ 

We need not foHow in detail the culture, which merely requires loosening 
the soil, keeping clear from weeds, and feeding off the herbage. The roots 
of the older plants have much more value than those which are younpr< 
The madder which ia not taken np until tbe third year produces much more 
and of a better quality than that which is gathered in the second \ but tbe 
increased expense and rent of tbe land are seldom compensated by the 
increased product. h 

The harvesting appears to be a work of much labour. The roots, whJGlH 
in a well* prepared soil extend to a great depth, must be taken up with care, 
and without iujury. Sometimes a plough is passed along the line, and then 
the work is finished with the spade, but generally it is wholly done by the 
spade ; tbe intcryak between the beds being dug out to the depth of twa^— 
feet, and the plants carefully displaced and taken out by means of forks o^fl 
narrow hoes. The excellent condition in whicli, under such cultivation, 
tlie land is left for other crops ^ is a considerable indemnity for the expense 
and trouble bestowed upon the crop of madder. The plants lie upon tbe 
ground three or four days, in small heaps, in order to dry, and, in case of 
rain, are covered with straw. M 

In the preparation of madder for market, there are three modes of drying^ 
the roots^by the sun, in the ehade, and with stoves. When dried by the 
sun there is a considerable loss in weight and in the quality of the roots ; it 
is, therefore, preferable to dry them in the shade, exposed to a current of 
air, although the operation may be more promptly effected with a atove ; 
but by the latter process they lose seven- eighths of their weight. 

When the roots are sufficiently dried, they are reduced to a powder, ^^'^fl 
by placiog thetn on close osier hurdles, where they are lightly beaten with™ 
flails, which separates the earth as well as the epidermis and radicles, the 
smallest of which are used for inferior dyeing. The large roots, which are 
good and of a red colour, are then dried and cleaned once more, and re- 
duced to a fine powder by passing through a bruising-mill ; then packed in 
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ms or €aaks for market or u^c- Is J 
knowu uader the name of *' krap,*' 
the heart of the root, that iu« be 
of less value : thera ii emmAen^ 

the root, in the Iqs& of weight, vhidi tWy iiiynfinlj i 
When the heart and stifxiMii^iig Ikjos ai« M^anii^ twirj, Ac ^BMVt 
of this loss is, in the c»e of tfce l uwo, $7 per «^A^ hit A tkaft if A» 
latter 76 per cent. The total 1«h of w<ei^Et b ^yvg tbr Rv root v h 
eomes from the ground h Irou 72 1» 10 po^ cia«^ «- on mi «vcx^g<e 7^ po^ 
cent. Xil^T a prelimioarr dfjiiif , wlwdb ttfc» plvr ^ Ibi msIImvb pvii 
of France in the opea aii-f the roots ht£agm h^i^ ^Fmmd met 4$wA m lenad 
time^ in kilus or stoves, and aiid«i^ fmr^^rlem^ Mf 7 or 9 per ccb£> Bm 
such a lo99, according to ezporicttee^ it ai ksMi 6mb J4> Io 1^ P^ ceai. of 
the light red coloured^ and Hob ^ io aS per «■!. if tfic ili raeu ; sSi# 
latter^ which are in the greitei t drawj, IttipK os ^m mmmmA mm Mei 
qui to so well by the colti^afioCTL We hmmt ao date ii to the qmmtif^ t€ 
land under culture with ottdder is FksMe, kmL^ lootiag at t]ie laed tam^ 
sumption and large export, li miMt ht inrnm^wmlit 

Madder produces to Fnmoe an Mnaal Mm if one miUkiii ilcriittg. He 
return varies from £40 to £50 per iom^ aod the ezpeiMea upon its proper 
culture should not ej£ceed one-half tiiat aMMHiitt. TW coloiaiita voold fijsd 
it to their interest to tmn tbdr altiaiiia lo MKk pradaela la tMi, ta wfaicb 
there is an extensive demaad, tnatcad of cod&bi^ theawel^-et eiicttidaveljr to 
the commoner aod bulkier prodiiela, whidi tliey cjcport at m Ematk 1m 
protitf and which, when once the foarlcet b fiiUy latppUtd^ maj Ikll to a 
price at which they cannot atfbrd to telL 

The progressive ixurreaAe in Bnti«b eooiiyBplioii of madder ii diowD hy 
the following ^tateinent of import^ both of the root and ground madder. In 
1839 it was 179,4^4 cwte.; in IH% 254,722 cwt*.; md m 1859, 355^2 
cwte. To which is abo to be added warn ahoot 42,000 cwt of garancine, a 
concentrated preparaxion of the dye, obtained by aulpburie acid. Ou tbe 
Continent the root h called *' ahzari,*' and the powdered root '" garance.^ 



THE PINE-APPLE FIBRE, &c. 

The leaves uf thii plant mnsl be noted aa ^^dding an exceedingly fine 

fibre, and at the eame time poOTesdng great strength. The plant grows 
wild all through tbe West India Iilands^ and indeed in America^ Africa, 
Asia, and altnuiit all tropical regions, Mr. Macilicking gives an inte- 
resting account of the manufacture of the celebrated pina doth in the 
Philippines. 

" There is perhaps no more curious, beautiful, and delicate specimen of 
manufactures produced in any country. It varies in price according to 
texture aud quahty, ladies' dresises of it costing as low as twenty dollars for 
a bastard sort of cloth, and as high as fifteen hundred dollars for a finely- 




ft s'i-^\" r.ijyrt. rrj. Z.Z 

^jil yf llfS*:. J "-tT" j#:3C2XZai. 

-tw* uuir.r:u«iua«:r: -sr^ intr tan. -nc iiri 

tvaif, \f tfl" IStk^r^ BXIL Jr ^ESSSlLt- 2Z!^ 

1^ t/(7:i -tu9«? 2rirj<^ ^ "^m^sL dl -q *. soul --..p":r jl Hi: : 

-^ J^ili* VIC a life jr-irTicfcr IT ZIut^oi hul Ij 

if*!m ^ V Twr V* jnr ic inm. aBria. ti ri^^sscr xuilas . 
ntu\nttr t "^ uaniitwiie ine winui le imauusL ' 

vy^ ye^y^ tic*, >uaiv^ 'wmgaoL riiut jma. TT^ll*^lf^"f dir gnajriiinfrTac- and ibe 

^•/, f^'-.m v^ itwr iTvi' ^Jin-liti ji'. zi -ae ^tedlcl laii ^ionBX. \iar both 
^/>;# ♦v'*f *^ixy>e/^ *:fi , -tv- i« ryiiiiL vii ^ier jd^s 'idS -I3t5er ibem. as 
A^*/**' ; ^ v^ VKV \Kj *xj:, ii/Arljt : till M I ^•tcaKSied ±* slow iabonous 
j^v>-*^ / *** r^*^ *»r/^v!«>*f; rrac ^tiZj fcnJiQ^ersd '•'ari-^cfnrflarf', tmeptr- 
f//v/ ,/*««/<^-;« Vj -.<*/*. <,v^iui ir/tt fvrrr dviliff^ Ibe Kzftesv ise kept tt wwk 
f///ir/^ 9Ay*rf, *0*Xf^A(, iu v^ z^/rzLLi^ tZ fre iz. lic ex'^r^. aod are only 
;»«;//«»*>; ^(^iT/t/ UMiU^^A f^A '/ic.^ ten hryin ior nKiTirioii acd lefreshiiient. 
/^/*^^ t^U^ «A f h^ ^tf»#^kitTr;h>^. «>r irhsaeTtT the araele mav be. are embroi- 
fi^f»-4 itUkn^ ntA fitt w//rkf/«aAf hip u exqaisite. Some of the scarfs, &c., 
«'r*///MfU^I t// //I/ i$fUu,ntiyi utAvjb appeared like transpareat tablamres, with 
tk%*if^%\u f*'\%»^ *^ if*:ii»iUfn\\y Acalptured alabaster.* 

't Utt nh'ttiA^ff ii$*i r^rWi^A ind!iw[in (malti) are made of the thin grass cloth, 
« |H t^tiUiit fhHttufiU'Xtittt of the fjttuniry, from the fibrous parts of the leaves 
• •* tUMuifb ill the y^clA*^" 
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of the pine apple, as transparent as gauze, exhibiting the entire contour and 
muscular action of the arms, shoulders, and chest. It hangs loose over the 
pantaloons, and is always beautifully finished — often richly embroidered 
iround the collar, bosom, and wristbands. Females wear a transparent 
short gown of this thin muslin, reaching scarcely below the bosom, and 
hanging unconfined around the form. Another author says : — 

'^ In Manila the most expensive article of manufacture is tbe pina cloth, 
made by the natives from the fibres of the pine-apple leaf ; the texture is 
very delicate, soft, and transparent, and generally has a very slight tinge of 
I>ale yellow. It is made into shawls, scarfs, handkerchiefs, dresses, &c., 
and is most beautifully embroidered by the needle. These things take 
some time to make, and are very expensive ; it is much sought after by 
foreigners. Even orders for Queen Victoria and the English nobility have 
been received from time to time ; and the orders are always beyond what 
can be executed for many months." 

This cloth comes principally from the island of Panay. The web 
of tbe pina is so fine, that they are obliged to prevent all currents of air 
irom passing through the rooms where it is manufactured, for which 
purpose there are gauze screens in the windows. 

The threads procured from the stalks of some wild species of the plantain 
family are used for very fine and delicate-textured linen and muslin. At 
Manila there is an extensive manufacture of muslins and sinamaya, or 
grass cloth, from the coarsest to the finest texture it is possible to manu- 
fiicture ; and, sometimes it has been stated, made of fibres so fine, that 
they require to be manufactured under water, because if exposed to the sun 
and air they become too fragile to work.* The coarsest fibres of the same 
plant {Musa texiUis) form the abaca, or Manila hemp of commerce, used in 
the manufacture of cordage. 

Singapore is celebrated for the great abundance and excellence of its 
pine-apples, which may be obtained during nearly the whole year, and ' 
from which, if the accounts published from time to time of the value of the 
silky thread obtained from the leaves are to be depended upon, a valuable 
article of export might be gathered. The small circumjacent islands, which, 
at a rough estimate, comprise an extent of 2,000 acres, are quite covered 
with fields of this plant ; the fruit only is of any value to the Chinese 
cultivators, whilst hundreds of tons of the leaves are annually allowed to 
waste by slow decay on the ground. The enormous quantity of leaves that 
are thus suffered to decompose would supply fibre for a large manufactory 
of valuable pina cloth, while at present it is scarcely thought of. The fibres 
should be cleaned on the spot ; fortunately, the pine apple planters are not 
Malays, but industrious and thrifty Bugis, most of whom have families ; 
these men could be readily induced to prepare the fibres. Let any mer- 
chant offer an adequate price, and a steady annual supply will soon be 
obtained there. 

Dr. Manuel Arruda, in a pamphlet treating of the plants of Brazil from 

* Abel's " Narrative of a Jonniey in China,'' 4to., p. 261. 
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which fibrous sabstances may be obtained, adapted to yarioos uses in 
society, published so far back as 1810, gives some very interesting details 
respecting experiments he made vnth various species of Bromelia. He 
found, he says, on comparing the fibre of the leaves of the common pine 
apple {A, sativd) with thai of many other indigenous plants, that it was the 
strongest and finest, and adapted to the manufacture of cloth even of 
superior quality. Ue took the leaves of two of these plants, which weighed 
fourteen pounds, beat them with mallets, washing those portions which 
had been beat ; they yielded rather more than a quarter of a pound of 
thread. The operation lasted nine hoursf being performed by one person. 
It is bleached with great ease. 

The Malays manufacture a flimsy cambric from the fibre, which is so 
extremely fine that it can be compared only to the spider^s web. 

A variety, termed by Arruda Bromelia variegata, and known under the 
name of Caroa, possesses useful properties as a fibrous plant. Many 
leagues of land are covered with it in the province of Pemambuco ; and 
there are situations, Koster informs us, which are so completely overspread 
with it that the ground cannot be passed over. This occurs in many parts 
of Curinatau and of Cariri de Fora. The inhabitants of the banks of the 
river St. Francisco weave their fishing nets of the fibres of the leaves. 
These fibres are so tough, that from them cordage may be made, and even 
coarse cloth, if care be taken in preparing the thread. 

There are two methods pursued — Ist. Having taken the leaf from the 
plant (which ia easily done), the convex side of it should be clipped at the 
bottom with a knife, and with the other hand the fibres pulled out, some 
force being necessary. They will bring with them a quantity of vegetable 
liquid, with which the pulp is soaked. The fibre which is thus extracted is 
green, and it is necessary to wash it for the purpose of cleaning it. 2nd 
mode. The leaves, when taken from the plant, are tied up in bundles and 
thrown into water, where they remain for four or five days ; they are then 
taken out and beaten in bunches, that the hammers or mallets may not cut 
the fibres. 

This operation being insufficient to separate it from the pulp, the fibre is 
again tied up in bundles, and steeped for two days or more, at the close of 
which the beating is renewed. The bundles are a third time soaked and 
beaten. After this the fibres are usually obtained clean, and should be 
wound up and braided, so that they may not become entangled. Macera- 
tion in stagnant water is more efficacious than in a cold running stream. 
The fibre of this, like that of all other plants, is subject to rot, if it is left in 
the water for any considerable time. The fibre of Bromelia Sagenaria possesses 
somewhat similar properties to the foregoing. In Brazil rope is also ma- 
nufactured from a species of the genus called ** Grawartha," probably 
B. Acanga. The leaves of another species of the genus, Bromelia Pinguin 
(very common as a hedge or fence plant in the West Indies), when beaten 
with a blunt mallet, and macerated in water, produce threads as fine or 
finer than fiax. These fibres can be manufactured into a beautiful fabric. 
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Bromdia Karatas, common in the West tndies^ where it beara the local 
names of the Maypole and Coratoe, as well as the Agave vimpera^ have 
iimilar useful properties. It ia indigenous to Trinidad, and, like all the 
pine -apple tribe^ furnighea a strong, soft fibre. I ha^e seen cloth mannfac- 
tured from this fibre, which could not be surpassed by any fabric made of flax; 
and &g the pinguin grows universally in the tropical colonieti^ irrespective of 
toil or water, there can be no reason why its fi.bre should not be indefinitely 
propagated, if approved of by the linen manufactiirera. 



LATAKIA TOBACCO. 

The chief produce of the mountainous part of the Latakia district lA 
tobacco, of which the quantity exported is very great, and is sent chiefly to 
Alexandria, Of all tht; different sorts exported from Latakia, the best is 
that produced in the district of Gebel. When this has been hung up in the 
rooms of the peasants, and there allowed to absorb the smoke of the dwarf 
oak^ it gains a delightful perfume in simoking. It ia then called Abu Richa 
("Father of Scent'*). It ia worthy of observation, that the Abu Richa 
improvea a great deal after having been some days on hoard ship. In 
Egypt it is in great demand. The peculiar property which this tobacco 
derives from being exposed to the smoke was accidentally discovered as 
follows r — One year, there being no demand for tobaeco^ the leaves were 
huug up for the winter in the peasants' huts, exposed to the continual 
smoke of their fires, and the succeeding year it vfas sent to Egy^t, where it 
was considered so good that a large order was sent to Latakia for more of 
the same quality, which was then called Abu Richa, 



GENOA LACE. 



One of the trades which gives employment to a great number of peraon^t 
but, from the delicate nature of the work, chiefly to women, is the manu- 
facture of lace, for which Genoa and its neighbourhood has, since very 
remote times, been famous. 

It is calculated that in Genoa and the Riviera not less than 20,000 women 
are employed in this trade ; and the gain on that part of their productions 
which is sold in the State is set down at 1,200,000 francs. In the commune 
of RafallOf a small town about fourteen miles from Genoa, alone, there are 
about 8,000 women engaged in this trade. The average export value of 
these lacea in the last five years has been about 1,300,000 francs, but in the 
years 1853 and 1855 the value exceeded 2,000,000 francs. The chief 
exports are to South America, especially to Lima, for the thread laces, and 
to LombEirtly, Tu<?cimy, and France, for those of black silk. 
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To the Editor of the " Technologist." 
Sib, — ^The article in your first number, on ** A Grood, Wbolesome, and 
Cheap Substitute for Coffee/^ recalled to mj mind some trials I made many 
years ago in respect to the analogous properties of plants, or parts of plants. 
Thus, knowing that the seed of the true coffee {Coffaa Arabicd) consisted 
chiefly of horny albumen, I reasoned that any other homy albumen, 
similarly treated, would, as far as flavour was concerned, resemble coffee. 
I proceed to test this notion, by prdburing the berries of the Rusm 
acuUatus^ or Butcher^s broom. These when roasted so closely resembled 
coffee, that a West India merchant to whom I submitted them, begged me 
not to make it known, as it might injure the demand for the real coffee. 
This plant is abundant in many places, more in the southern than northern 
counties, especially the New Forest. If the children of the poor were 
employed to collect them, and their parents to roast them, a good and 
wholesome beverage would be obtained. As provisions are sure to be dear 
this winter, this hint may be appropriate. Butcher^s broom is used as a 
substitute for coffee in Corsica : so this is no novelty. The ignorance of 
our peasantry loses them many a luxury, as, for example, the Agarim 
procerus and Cantharellus ceharius, — I am, yours truly, 

Robert Dickson, M.D., F.L.S. 
Ruscus aculeaius (Butcher's broom) occurs in the following counties, 
according to C. Watson's " New Botanist's Guide :" — Cornwall : Lemoure 
Cove and St. Martin's Isle, Scilly. Devon : Harford Wood, near Sid- 
mouth ; Cliffs at Marychurch ; Cockington Wood. Hants : Near Ports- 
mouth ; near Gosport ; New Forest, abundant. Sussex : Sparingly in 
West Sussex ; abundant near Hastings. Cambridgeshire : Anglesey Abbey. 
Kent : Tunbridge Wells and elsewhere. Surrey : Claygate Common; 
Coulsdon. Oxfordshire : Caversham. Yorkshire : near Ripon. Durham : 
near Cockerton. Nottinghamshire : Cliff Wood. Scotland : Ayrshire ; 
Lanarkshire. In Middlesex abundantly, according to Daniel Cooper's 
" Flora Metropolitana." 



On the Presence of Arsenic and Antimony in the Sources and Beds of Streams and JHwrs- 

By DuGALD Oaaipbell. 
This is a reprint of a paper from the Philosophical Magazine^ in which Mr. Campbell 
states, as the result of numberless experiments, that he has not yet met with a san^ 
from the source or bed of a stream or river that does not contain arsenic, and, perhap^v 
antimony also ; and, indeed, considers that there are few sands that will not be f oun.^ 
to contain these metals. 

On the Action of Hard Waters upon Lead, By W. Lauder Lindsay, M.D. 
This paper of Dr. Lindsay is chiefly directed to the rationale of the non-action o^ 
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certain soft waters, and the action of certain hard waters, on lead. He has brought 
tc^ther not only the result of various experiments of his own, but cited the opinions 
of the chief medical and scientific men upon the same subject. 



On the Adoantagea of the Study of Botany to the Student of Medicine, An Inaugural 
Lecture delivered in Eing^s College. By Egbert Bentley, F.L.S., M.It.G.S., Pro- 
fessor of Botany, &c., ftc. 
Fhib publication of this excellent introductory lecture to Professor Bentley*s course on 
)otany at King*s College will be highly beneficial, and cannot but be read with great 
nterest. We cite a passage or two (all our limited space will allow) to prove the im- 
x>rtance of the arguments and truths advanced. 

^ But if a knowledge of botany be bq valuable in its results to the medical practi- 
ioner in this country, it will become vastly more important to him, if (as constantly 
bappens in a nation like our own, with numerous colonial possessions in all parts of 
the world) he may be required to practise his profession in an almost unknown coun- 
ary. Then a knowledge of botany will give him a clue to the properties of the plants 
kie will see around him, for its study will have taught him that those which resemble 
9ach other in their structure — ^that is, those belonging to the same natural order — may 
t)e expected to resemble one another in their properties. He will know, also, Ihat 
vrliilst certain tribes of plants are almost universally poisonous, or to be regarded with 
su^icion, others, on the contrary, are at least harmless ; while others, again, may be 
expected to possess some important properties, applicable as a medicine, or as yielding 
some product of value for manufacturing purposes, or in the arts, or domestic 

economy We see, therefore, that by a knowledge of botany a 

medical practitioner would, in case of need, or in a deficiency of supply in the medi- 
cines he was in the habit of employing, possess a clue to the resources by which he 
was surrounded, and would accordingly frequently find himself almost as much at 
home in an unknown country as in his own native land ; for such a knowledge would 
enable him to search for new remedies, when he would be almost certain to find some- 
thing of value, not only for his own use, but for that of the world at large. He might 
even be the instrument of discovering a most important remedial agent, which, by the 
Uessings it would confer upon mankind, would be the means of handing down his 
name and memory to posterity, as one of the great benefactors of the human race. 
What pleasure could excel, or even equal, that of such a man ? who would be thus 
enabled, and when least expected by those by whom he was surrounded, to alleviate 
their sufferings and minister to their wants ; and what distress of mind would be the 
lot of him who, when placed in similar circumstances, would be unable to avail himself 
of the means which a bountiful Providence had placed at his disposal, because he had 
omitted to make himself acquainted with an important branch of his education. In 
this respect alone, therefore, a knowledge of botany cannot but be considered as of the 
most essential service to the medical practitioner, whether pursuing his profession in 
this or any other part of the world." 



Adulteration of Food, 
We have to acknowledge the receipt of a very interesting table, showing the more 
important articles of food and drink, and the substances employed for adulterating 
them, compiled by Mr. Wentworth L. Scott (C. Mitchell & Co.), which will be found 
exceedingly useful for ready reference, being clearly and intelligibly arranged. The 
adulterants are classified into — 

I. Results of imperfect purification or preparation, or of improper packing or storing, 
&c. (fraudulent, or from negligence). 

II. (In articles sold in natural state, or nearly so.) Results of natural decompo- 
ntion, organic disease, certain parisitical plants and insects, or various injurious 
specimens, apparently resembling the true ones for which they are sold (fraudulent, 
or from ncgligenco). 
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IIL Adatteianti enplojed as dihieiitB (frMidiil0nt> 

IV. Adnltenmto used for imparting fietikious **8lmg^*' la^oaf^f 
(fnudolent). 

V. Sabatances not employed as adulterants proper, bat for the pm p ua e of adifitinaJ 
ornamentation or fUyoaring (highly injnrions to health, but mat lesaliy i 
frandolent). 

VL Substances not employed as adulterants proper, being salttiMMS lor < 
tions of, the true articles for which they are sold (distinctly frandnlent^ 



Mimeral Statistics of the United Kingdom. Part IL for 1858. By Bc»bbt Hmnr, FJLS^ 

Keeper of Mining Becords. Longman ft Co. 
Mb. Hubt, whose arduous and continued labouis in the fidd of mineral i 
resulted in the accumulation of a fund of information regarding our metaOiiBrogB aai 
mineral industries, unparalleled in any other country, has just added aiMlher Tohne 
to this stock, and on a branch of industry on which we have hitherto had no rdithle 
information. This part is devoted to returns oi the produce ol tiie day woife and 
quarries of the kingdom. The value of the buflding stones and days, ftc, used is 
shown to amount to nearly X8,000,000 per annum, which, added to the metals, 
metalliferous minerals, and cools produced, shows that our annual mineral produce has 
the enormous value of thirty-nine and a quarter millions sterling. This book win lie 
invaluable to all interested in earthy and mineral products, serving the purpose of a 
directory as well as a statistical manual. 



The Silkworm. — The discovery of an infallible cure for the disease <rf the silk- 
worm, by electridty, has been communicated to the Academie by M. Sauvageon, of 
Valence. The result of M. Sauvageon*s observations is most satisfactory. The decbic 
current has in every case restored to health and liveliness the unfortunate silkwonns 
suffering from the guttme — that inexplicable malady which has exting^uished two 
whole species of the insect within the last few years. Marshal Vaillant, who is one 
of the greatest naturalists of the day, has also presented his discovery upon the same 
subject During his stay at Milan, as Commander-in-l'hief of the army of Italy, the 
marshal had much experience in the study of the silkworm, and has collected a vasi 
number of notes which the Academie has dedded upon publishing. His method of 
treatment, less summary than that of M. Sauvageon, is said to be more efficadous, in- 
asmuch as it prevents the return of the disease. M. Sauvageon's cocoons were the 
object of the greatest admiration at the seance. Amongst the quantity sent by him for 
examination, none were found wanting in any one quality required for the manufac- 
ture of the finest and most brilliant silk. The method of treatment followed by him 
was dmple enough. He placed the silkworms on an insulated iron plate, directing the 
electric current full upon the insects. In a moment they began to writhe, in their 
endeavours to escape from the effect of the current. This lasted about ten minutes, at 
the end of which time, on being replaced on fresh leaves, they began to work with 
astonishing industry and vigour. 

Paraiba, Brazil. — The undeveloped resources of Paraiba are great. Immense 
quantities of fine woods particularly adapted for furniture exist. There are various 
gums and oils. Qum benzoin, or benjamin, is used in the churches ; but the method of 
collecting it is so impure, as to unfit it for an article of commerce. There are vast 
tracts of sandy soil, upon which only two shrubs spontaneously grow, and these in 
boundless luxuriance. The Mangaba (Hancomia speciosa of botanists), whose sap 
becomes, upon exposure, a kind of elastic gum or rubber, but which has not been in 
any way applied to use ; and a shrub with berries, called Battputa, from which a 
vegetable oil is expressed, much esteemed by the people, who give it the preference to 
olive oil for culinary purposes. These are but a few items of the resources of Paraiba, 
one of the smallest provinces of the vast empire of Brazil. 
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RATTAXS AXD THEIS USES. 

BY ASTHUX finI^S-r'TTClC. 

One of the most oaefiil of tie mmj wild p.ncoacis cf the Eastern forests 
are the canes known as Katian* whScIi ire now *o largely iiaponed and 
used for a Tariety of econmnk purposes. It was cnly in the eariy part of 
this oentoiy that the first importation took place, and it is but Tory 
recently that they have formed any conaderable item in the commerce of 
the country. As eomparatiTely little is known respecting the origin, 
sources of supply, and general application of these canes, some few obser- 
Tati<ms thereon may not be without general interest. 

The species of Calamus yielding the different kinds of rattan, or cane, 
have little of the appearance of palms (although belonging to that faniily 
of trees), as they are usually remarkable for their weak and trailing stems, 
which often extend to a great length, ar.d ascend the loftiest trees. It is 
these long stems which, when divested of their sheathing leaves, form the 
canes of commerce — some so much admired as sticks ; others for their flexi- 
bility, conjoined with tenacity. These, when their smooth and shining 
dense outsides are separated in strips, are universally employed for caning 
the bottoms of chairs, of couches, and for other articles. Some are occa- 
nonally twisted into ropes, in the localities where they are indigenous ; but 
they are more generally employed as canes and sticks, and for mat-making 
and cane work, as their great strength allows of such narrow strips being 
employed as to admit of large spaces being left, and thus enables strength to 
be combined with lightness and free ventilation. 

The native who collects rattans proceeds into the forest with bis parang, 
or bill-hook, and cuts as much as he is able to carry away. Ills mode of 
procedure is this :— He makes a notch in the tree at the root of which the 
rattan is growing, and, cutting the latter, strips off a small portion of tho 
outer bark, and inserts the part that is peeled into the notch. The rattan 

M 



162 RATTANS AND THEIR USES. 

now being palled through as long as it continnes of an equal size, is by this 
operation neatly and readily freed from its epidermis. When the wood 
cutter has obtained by this means from 300 to 400 rattans — ^being as many 
as an individual can conveniently carry in their moist and undried state- 
he sits down and ties them up in bundles, each rattan being doubled 
before being thus tied up. After drying, they are fit for the market with- 
out further preparation. From this account of the small labour expended 
in bringing them to market, they can be sold at a very cheap rate. The 
natives always vend them by tale ; but the European residents and the 
Chinese sell them by weight, counting by piculs. In India and this coun- 
try they are sold by tale. The species of Calamus, ftimishing the rattans 
of commerce, abound in the islands of the Indian Archipelago, as well as 
in the Malayan Peninsula. The principal places of production are — 
Banjarmassing, Fontianak, Cotie, Sarawak, and Sambas, in Borneo ; 
Jambi, in Sumatra ; Fadang, on the west coast of Sumatra ; and Ferak 
(Malayan Feninsula). The Bugis traders of Borneo barter them from the 
natives for various European and Chinese manufactures. The canes are 
then taken by these traders to Batavia, Sourabaya, Singapore, Penang, and 
other ports, where they are purchased by European merchants, and by 
them shipped principally to London and Liverpool. The majority of those 
produced at Banjarmassing and Cotie are bought by the Dutch East India 
Company, and find their way to Holland. Those produced at Ferak are 
sent to Fenang, and reshipped to London. 

The whole of the rivers of the north of Borneo, for miles up, abound in 
rattans. A writer who had visited the coasts stated not long ago that four 
thousand tons might be easily cut down every year without exhausting it, 
and sent by junks to China and Singapore. Two or three vessels of the 
largest size might annually lade with them in Maludu Bay. The inhabi- 
tants would contract to cut them down for a trifle. A few species are found 
within the Madras territories, but in India they chiefly abound in the forests 
of the districts of Chittagong, Silhet, and Assam, whence they extend 
along the foot of the Himalayas as far north as the Deyra Boon, where a 
species is found which the late Mr. Griffith named C. Royleanus, and he 
applied the name of C. Roxburghii to the plant which Dr. Roxburgh called 
C. Rotang, common in Bengal and on the Coromandel coast. Both are 
called bet, and used for all the ordinary purposes of cane, as are C tenuis^ 
of Assam, C. gracilis, extensus, and others. These canes are abundant in all 
the moist tropical parts of the East, both on the Continent and in the 
islands. 

At the Faris Exhibition of 1865 two specimens of rattans {Calamus verus) 
were shown by Mr. Layard, measuring 270 feet and 230 feet respectively. 
The cable cane (C. rudentum), a native of the East Indies, Cochin China, 
and the Moluccas, grows sometimes to the length of 500 feet. In the 
Eastern Archipelago, the native, too indolent to cultivate the soil, searches 
the forest for rattans, canes, barks, gums, and materials for mats, roofs, 
baskets, and receptacles of various kinds. The East Indian rattans imported 
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I rom Calcutta axe glossjr, wkik tiuMC frcm tli« Eisteni Archipelago ue 

lot glossy, 

I For cane wqtW, r&ttina shottM be chotsen kktig, of » bright pale j(^« 
uloiir, well glaied, and of a smaU eie, not brittle or subject to break, 
the J are piiTchased by the 100 fsttaot. In China thej «re ^Id by the 
licul (1331 lbs*), wliich contMns from nme to iweUe bundles. Such ts 
^e black or dark coloured, that 5ii4p short on their beiiig bent, should be 
PBJected. The imports of rattans itjto this countrr, it will be seen from the 
Itati&tic3 oppended. Tary — ranging from one to one aiid three-quarter 
l^illion bundles annually, bnt are on ihe increase. The Botch Tndiiig 
Society import about 400,000 bondlea annually from Java and the Indian 
Islands, while about half as many more are imported and sold in Holland 
by priv^ate merchant. 

In Japan all sorts of basket work are made of split cane^ and even 
pabinets with drawers. Cane is also plaited or twisted into cordage^ and 
Mender fibres are made to answer the ordinary purposes of twtue. It 
b staled that in China, as also in Java and Sumatra^ and indeed throughout 
the Eastern Islands, ressels are furnished with cables formed of canes 
Itwislcd or platted. The species employed for this purpose is probably the 
fCalamtis jiideTituni^ of Loureixo, which this author desexihes as being tAv^isted 
into ropes in these Eastern regions, and employed, among other things, for 
iragging great weights, ami for binding untamed elepbonts. So Dampier 
■ays : '* Here we made two new cables of rattans, each of them four inches 
fcbouL Our Captain bought the rattans, and hired a Chinese to work them, 
irho waj very expert in making such wooden cables. These cables I found 
iervieeable enough ader, in mooring the vessel with either of them ; for 
when I carried out the anchor, the cable being thrown out after me, swam 
hike cork in the sea, so that I could see when it was tight— which we cannot 
Uo well discern in oar hempen cables, whose wciglit sinks them do^vn ; nor 
mil we carry them out by placing Uvt^ or three boats at some distance 
i^undcr, to buoy up the cable, while the long boat rows out the anchor."" 
jThe tow-ropes mentioned by Marco Polo, as used by the Chinese for 
jlracking their Tessels on their numerous rivers and canals, seem also to 
have Ijeen made of cane — and not of bamboo, as sometimes stated — as they 
iFcre split in their whole length of about thirty feet, and then twisted 
together into strong ropes, some hundred feet in length, 

Mr, G- Bennett says, in his ^'Wanderings,'' ii. p. 121, "that he re- 
marked some Chinese one morning near ^lacao, engaged in making very 
durable ropes from rattan. The rattans were split longitudinally, 
loaked, and attached to a wheel, which one person wa^ keeping in motion, 
whilst another was binding the split rattans together, adding otliers to the 
leugth from a quantity he carried around his waist, until the required 
length of the rope was completed.'' 

Rattans are also occasiotmlly used in India for making bridges, as de- 
licrihed in the following passage extracted from Dr. J, D. Hooker's Ilima- 
iuyan Journals: — ** Soon altir crossing the IJungnio, where it falls into the 
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Rnngeet, at a most wild and beautifbl spot, I saw,** says the eDterprising 
traveller, '^for the first time, one of the most characteristic of Himalayan 
works of art — a cane bridge, ... A fig-tree, projecting oyer the 
stream, growing out of a mass of rocks, its roots interlaced and grasping at 
every available support, formed one pier for the canes ; that on the oppo- 
site bank was constructed of strong piles, propped with large stones ; and 
between them swung the bridge, about eighty yards long, ever rocking 
over the torrent (forty feet below). The lightness and extreme simplicity 
of its structure were very remarkable. Two parallel canes, on the same 
horizontal plane, were stretched across the stream ; from them others hung 
in loops, and along the loops were laid one or two bamboo stems for floor- 
ing ; cross pieces below this flooring hung from the two upper canes, which 
they thus served to keep apart. The traveller grasps one of the canes in 
either hand, and walks along the loose bamboos laid on the swingii^ loops : 
the motion is great, and the rattling of the loose, dry bamboos is neither 8 
musical sound, nor erne calculated to inspire confidence, the whole structure 
seeming as if about to break down. With shoes it is not easy to walk, and 
even with bare feet it is often difficult, there being firequently bat one 
bamboo, which, if the fastening is loose, tilts up, leaving the pedestrian 
suspended over the torrent by the slender canes. When properly and 
strongly made, with good ^Eistenings, and a floor of bamboos laid trans- 
versely, these bridges are easy to cross. The canes are procured from a 
species of Calamus; 'they are as thick as the finger, and twenty or thirty 
yards long, knotted together, and the other pieces are fastened to them by 
strips of the same plant. A Lepcha, carrying 140 lbs. on his back, crosses 
without hesitation, slowly but steadily, and with perfect confidence.*' 

Rattans form a very important article of trade in Singapore, Penang, 
and Batavia, where large quantities are sold for the Chinese ports. In the 
half-yearly report of the return of the trade of Shanghai, for the first six 
months of 1860, we find in the imports 4,365 piculs of rattans, and 98 piculs 
of rattan ware. This would be equivalent to about 104,760 bundles annually 
for that port alone, exclusive of the numerous others with which trade is 
carried on. The Chinese apply them to a great number of purposes, 
especially for cordage ; and they are also split into various strips and sent 
to England, where they find a ready sale. Door mats are made of them by 
the Chinese ; chairs, baskets, and beds ; and they build houses or sheds in 
the south of China of them, for about five dollars each house. 

Within the last three years the Americans have been very large buyers 
of rattans, and one vessel carried nearly 600 tons to New York — ^I believe, 
principally for stiffening ladies' petticoats or crinoline hoops. The most 
important uses that they have been applied to in England are for caning 
chair bottoms and gigs, whips, stays, stiffening bonnets, boys' caps, for 
crinoline petticoats, dyed for the ribs of lunbrellas, sold in sets of eight ; 
for saddles, and for skips or large baskets. The writer having suggested to 
Messrs. G. W. Reynolds and Co., of Birmingham, that these canes might 
be advantageously used for the manufacture of the wicker work baskets 
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for protecdng solphmic add bottles, seyenl of the leading acid makers 
were implied to for orders, and the result was of the most satisfactory 
nature, and has led to a large business. Messrs. Reynolds, assisted by Mr. 
Dance, thereupon put up machinery for making the baskets, and have pro- 
tected the same by patent. The manufacture of these baskets b likely to 
proYe one of the greatest boons to the sulphuric and other acid manu- 
fiicturers, as the old willow baskets are a continual source of annoyance ; 
for wh«i the add is filled upon the willow work, it soon becomes rotten, 
and hence the carboys are frequently broken. The rattans having a large 
amount of silica on the outer bark, the acid has no effect upon them, and 
Oie baskets appear as good after three months* wear as when first made. 
This spedes of coyering is especially suited for protecting carboys of add 
intended for*exportation. 

Rattan skips are now also superseding, in cotton factories, those made of 
willow, buflalo hide, &c., having the advantage of durability, smoothness, 
and elaatidty ; and the saving to some of the large cotton spinners will be 
immense. Some estimate of the gain may be formed from the fact, that 
the cost of a stock of skips, or baskets, to one cotton manufacturer, is 
£2,600. These skips are also made in ^ery large quantities by Messrs. 
Reyni^ds wad Dancers patent machinery. 

The numerous economic uses to which rattans might be applied in this 
country are scarcely yet developed.. They might be employed with advan- 
tage for baskets for fruiterers, gardeners, hucksters, hosiers, potters, and 
grocers ; for coal baskets and clothes baskets ; for the cars of balloons ; for 
rustic and garden chairs ; for lattice work ; for meat safes ; for rough door 
matting and brooms, and very many other purposes. The present wholesale 
price of rattans is 2d. to 3d. per lb. ; and, notwithstanding the great distance 
they are brought, they are sold as cheap in the London and Liverpool markets 
as in China. In contrast to this, and as showing the benefits of extended 
commerce, I may state that a working whipmaker remembers rattans costing 
38. per lb., when whalebone, which was used for the same purpose, was 
sold at Is. per lb. From Java 80,000 to 90,000 piculs of rattans are 
exported annually, and from Siam about 200,000 bundles. 

The exports of rattans from the Straits settlements, including Sarawak, 
for the last three years, have been as follows, in piculs (of 133^ lbs.) : — 

1859 1868 1857 

To Great Britain 27,171 15,204 6,115 

„ Europe 4,779 5,922 7,802 

„ United States 14,011 17,536 5,475 

Total 45,961 38,662 18,892 

Assuming 12 bundles to the picul, this would give an aggregate of 
551,532, 463,944, and 226,704 bundles respectively. Ihree qualities of 
rattans are quoted in the Singapore prices current, and the following were 
the prices by the last advices, Oct., 1860 :— Loontie, 4 dols. 10 cents, 
to 4 30; Cotie, 3 to 3 J dols. per picul ; and Straits, 1 J to 2^ dollars. 
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7,840.701 110.361,756 jlflv615.3» 



The computed real Talue is thus giren in the Board of Trade letmns :— 



1857 £28,501 

1858 38,960 



1854 £15,736 

1855 9,616 

1856 15,081 

In 1857 they were estimated to be worth 5s. 6d. per 100 ; in 1858, 48. to 
48- 6d. per 100. In 1854 they were only worth 28. 5d- 
Birmingham, 



ON THE NATURAL HISTORY OF TUE PFARL OYSTER 
OF CEYLON. 

BT £. F. KEXAARt, H.D., F.L.S. 

The Condatchy Bank, which was reported to contain in ^1857^ large 
quantities of oysters in shallow water (three fathoms), does not at 
present contain many matured oysters. A few only of a middle size are 
found there. But in deeper water, near the former bed, oysters of various 
sizes are found in small clusters on stones, and a few large ones attached to 
sea-weeds. This looks as if the oysters are spreading into deep parts of 
the sea. There not being a sufficient quantity of large oysters in this bank, 
1 have not been able to determine what quantities of pearls these oysters yield. 
One out of about twelve opened, contained a few small pearls. A few small 
oysters arc found scattered in various parts of the sea, in all depths, but 
it will be years before large beds can be formed from these scattered ones. 
The Cheval Paar Bank, fished this year, has, in my opinion, oysters of two 
different ages, but so intermixed one with the other, that it is impossible to 
fish for the larger, without bringing up also the smaller ones. The pro- 
portion of small to large ones is, in some parts of the banks, one to three ; 
in other parts, as one to two. I totally difier in opinion from the Adigar of 
Manaar, as to this number of small oysters being of the same age as 
the larger ones. His comparison of them to " small men and women, and 
large men and women, though of the same ages,'' may hold good in a few 
cases. But when we find so large a proportion of oysters, whose shells and 
internal parts positively demonstrate their youth, I am certainly disposed 
to place more confidence in my own opinion, and that of the Maniagar of 
tluffiia, and natives who are purchasers of the oysters ; viz. ^ that the oysters 
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iMmd in this bed are of more thm one a^ IW cjucn vImw grovtfa 
Ins been stunted have very different doxaeien : tibev ^utSk mt tiuck. sid 
diere is not the same lengthy of pliaUe cad^ vincxi jooBf inrf^n hairt : 
tlie adductor muscle and other parts cf die Qjmer War aM tlie nark* cf 
age. The muscle is hard and stouter, m iat adait. and fonlicx nawv^ 
from the hinge ; the foot is firmer and smr speekied. and ^ut gruwe iiftdtr 
the foot is irregular ; the hyer cuts ^nua. mod ^e nrnmrnm ymt Uik^k 
shdl has a thick edge in the adnh otvut. Tkut htt tbat fuud peark mt 
also found m these second-dzed orctcn. dwi uut dbov tiuit tbiy a» at vMl 
as the larger ones. There are other caac» viiieb ^uvMtm cwue ku^ 
operation here, part of which oolr caa. in tixb nfseoud 0la|R: <if »/ iu^mry. 
be demonstrated. The presenee of a vorBt fa apfseaet <if lilamy fMaud itt 
the oysters, has, I am positire, moc^ to &it vjsb tiff: lanurtMii <if |M4tfit. 
I would rather reserve this part of wj wrtmjtpitMm lur J<uiiiiG<t*^ ex|rt:rkw>e- 
But this much I can si^ at preMsL with perltiet Mfetr. tidrt wLeMrvtr J 
found good pearls in a batch of cjatcn, I luuud ttut w«nii aud JU 4q|sg» iu 
large numbers in the firer, orarr. mautle. and other yuftt «f tht yv«ter. 
My researches here hare quite proved Uf tut, wud will iJm/ pruvt t& <4JUerfe, 
who will carefully and without ynytkdiot tzamiue 1^ thefufe«)ire», thai tiM; 
oya of oysters and the ora of worn» form Hut nueka ttf* umoy ytueU found 
in the soft parts of the animaL and that saud. |KirtkMtf i€ feta^webd, ianr^ <^ 
insects, &c., form the nodei of the ididU peari«, or pearU attached to tku^ 
shell. I have specimens demooatratii^ tfaif e«'eo U* the itak<ed eye. 

It was the celebrated Sir Ererard Haste who. J Udieve, first utarted the 
doctrine of eggs being the micid of pearU. but tbk theory has beeu ^x^- 
tradicted by other writers. I hare, bowerer, in jny rejKirt <^ laiA y^t^fi 
stated how escaped orm eonld readily form auch nuclei ; and now I have 
the pleasure of annooncing to like aoeaBtafic workL, that J found the ovaries 
of a pearl oyster filled with peaiis of rarkniif ^ize and cAiape. I have pre- 
served the specimen fiir trannnsaioo to Frofefwor Owen, to be by him 
phu^ed on the shelves of the Ifnsenm of the i&oyal College of Surgeons, as 
a proof of the acenracy of the kte Sir Everard Home's doctrine, which has 
for many years been exploded. I olitained from one of the ovaries as many 
as thirty-two pearls, and the other tgg bag, still unopened, seems to con- 
tain as many more. 

It will now, indeed, be a curious question, where the pearly matter 
filming the pesii Ibond in the ovaries was derived from. Sections of these 
pearls show the saane form of nudei as pearls ibund in tome parts of the 
mantle ; and the large irregular ones have more than one such nucleus. 
The "M"**J^ was finmd adhering to the ovaries as if it was the result of 
adhesive inflammation. And, as the mantJe is acknowledged to be the 
se cretin g organ of peariy matter, eouUL this matter have been introduced 
into the ovation ? or is it likely that other parts of the ojirters, such as the 
walls of the ovaries, oecasacmally secrete pearly matter under abnormal 
drcamfltaDcea ? It will be premature now to decide upon this interesting 
physiological sobject. 
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The Modregim Bftnk, which is intended fixr fishing next year (1859) con- 
tains ojsters in clusters of three, four, or fire, attached to each other. In 
most parts of the hank the dnsters are formed of oysters of the same «ze, 
but, in other parts, oysters of Tarions sizes are clustered together. In one 
or two places, Tery small oysters adhere to larger ones ; some of these small 
oysters could not be more than a few months old. This is a very favour* 
able sign. Very rarely, indeed, was a young oyster fished up this year in 
the Cheval Paar Bank. This difference leads us to an inquiry of a yeiy 
practical nature, which may, perhaps, require years for its solution ; viz., 
why there are so few young oysters in the old banks? What became of 
the spawn, which even middle-sized or young oysters certainly have ? Are 
the spawn of young oysters of speedy decay ? Analogy leads me to think 
that the progeny of the old oysters are more likely to reach maturity. 
This, indeed, will form the subject of further inquiry, particularly as in 
banks, in shallow water, oysters of all ages are found together. It is 
reported to me that, some years since^ the dusters found in the Modregam 
Bank were formed of more oysters; tf so, it is natural to conclude that, as 
oysters grow large, they detach themsdves and form clusters. Their 
faculty of doing this, I hare proved, by my investigation in Trincomalie, 
which is recorded in my report of last year. The larger oysters of the 
Modregam Bank are at the present moment of about the same size as those 
fished this year from the Cheval Paar, but there are other marks of 
difference of age about them, which make me inclined to bdieve that they 
are younger than the larger sized oysters found in the Cheval Paar. The 
shells of the generality of them, although broad and long, are very thin. 
These oysters also have the worm above mentioned. But I have not been 
able, as there is no fishery of this bank, to open a sufficient number, to 
ascertain what is the relative proportion of pearls to the worms found. 
The pearls I have found in these oysters are in general small, less irregular 
shaped, of a whiter and more brilliant lustre than the pearls found in the 
Cheval Paar oysters. The superintendent of the pearl banks has washed 
five or six thousand of these oysters, but I have not yet ascertained the 
result of this washing. 

Had there been inspections by the inspectors, of other parts, of the sea 
during my stay here, I could perhaps have ascertained many other facts. 
But as the inspector has neither time, nor can I, single handed, without 
boats, find out other banks with oysters. I must hope for other opportuni- 
ties. It would have been more satisfactory to have extended my researches 
to large banks with smaller oysters than at present found in the Cheval 
Paar and Modregam ; but as there are no such banks known, even to the 
inspectors or native headman, my observations have been so far limited. 
But as I hope that Capt. Higgs and his assistants will bring to light other 
banks before next year's fishery, I may have the opportunity then of com- 
pleting my researches, and bringing them to a conclusion.* 

• Mr. Vane has inspected the banks in October last and found extensive beds of 
young oyetci-s. These young oysters are not likely to be fit for fishing for the next 
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mi tbe nlgeet of pearl biislEff, tb«l 
end to the oilier^ and onJif 1<«Tlfig 
bdaitid^ b noi tb*;^ most Ukt^v one of 
teepoig n|i the Ined of oy«tan> or mlier of eiieo«tragiiif tbe fomtftiioii nf 
bttak» worth flifciiig, iv ftvn wbenee ereu m iDodent« revieiiiie could bo 
deriTod \ I ltty« tbefe<bv« adTised ^Er. Vaneip tlie stapertntendrnt of tli« 
pearl banks^ to reserrea portion of the bank, sat mlone half »dav*s fit^buif, 
for bref^ng purposes ; in f&ct, to do tbat ss « rule wbicb he, to n^' hi^ own 
words, *^ mtvillm^/'* did kM jear. O wilier to bad weather and other 
causes, tbe fiiliiiig w^s biongbt to a conelusion sooner thau intended, and, 
oon^eqoenlly^ m tolenblj lar^ part of the bank was left unfinish^L 

As Mr, Yane and Capl. Higgs, tbe bispcctor, while Bgrcoing to do wlmt 
I recommended, bare thought proper to rl their dissent from my 
opinion on this subject, 1 thall briefly give, in writing, my reftsous for 
making thb proposal, as I bare already done Terbally to the i^periiUcndciH 
end inspector, 1 regret to s&y, without convincing them. 

It is my opinion, and that also of abler men, that while oysters hnvc no 
vernal di^erenced, tbe ovaria of some secrete a scauiiud fluid, »ud that this 
idd m the fertilising fluid ; or^ to use a popukr i»hruee, theri! are male 
and female oysters ; and as I have found the foruier bear a vety small 
proportion to the latter, having frequently exatnincil fifty oystera withuut 
finding a angle one with the seminal fluid, 1 believe, tlicrcftire, that the 
chances of females reaching the influence of males, wLU be far gnmter in ft 
large portion of oysters than in small ones. 

Supposing even thai fertilised oya are fonned iu small clusti^ri of 
oysters, such as those which Capt, Riggs and others allow to remnin in the 
banks after fishing for the season, these eggs, coni[>!irntively riuiiH iu 
nmnber, are likely to be drifted about in various directions, their coiitigiuty 
deatroyed, and they are likely to settle down in small nundicrs in various 
parts of the sea; but it may take many years, till the patience of Ooveru- 
ment is exhausted, before, by the aggregation of small cltiatcrs, a largu 
hank be formed out of these small original elementn. The coutrary m 
observed, when tbe ova proceed from a large area — tbe spawn is Bccii 
floating in himdreds of yards, and wherever it settles hirgc banks must he 
formed ; and the history of the banks now being 1i?^hed, and the one to be 
fished next year, show that they were forntcd by large deposits of oyster 
ipawn, and not by the gradual introduction of small quantities. When the 
condition of the small banks of Trincomalie is compared with that of thtj 
larger banks of ArHpo, the cause of the difference is very evident* 

There have been for years no deposits of sj^awn iu large masses in thene 
waters ; and why ? Because for years these banks have been Uabcd on 
the old plan, a plan older than the period when Cleopatra obtained tho 
famous peari, and mider which plan and regime the banks of tbe Red Sea, 

four OT five yean*. Tt is tliereforo to bo bcpcd fhftt oJd^r hcrts will soon bf? ^tllii^ 
eovijrecU 
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North America, and India failed, and are now mere matters of history. 
And I must add, that under this plan the Negombo, Chilaw, and Calpentyn 
Banks were lost to the Ceylon Government, and this plan, long pursued 
by Capt. Steuart, terminated in the failure of the fisheries at Arripo for 
nearly twenty years. Would it do now, when science has thrown some 
new light on the subject, to persist in what is objectionable ? Ci^t Higgs 
may say, he leaves a sufficient number of oysters, perhaps even a larger 
number that that which can be foimd in the patch which he has reluctantly 
spared for this year ; but in what condition will he leave the small dusters? 
In a condition anything but natural. It is true, that the oysters I have 
shown him were in spawn, but he did not wait until I could explain to him 
under what conditions the oyster spawn could come to maturity, or become 
fertilised. I have reason to believe, that the injury done to the bank by 
the divers, and the anchors of their boats, has a fatal effect from which it 
does not recover for years. 

In my former report, I stated that the oysters will die, if the vrater is 
impure. Now, let us examine what takes place, when the divers have 
kicked, splashed, and torn everything before them while in the water. 
Not only do some oysters left behind die immediately, but other molluscs, 
Zoophytes, and sea-weeds die, and must necessarily stagnate the water at 
the bottom of the sea. The result of all this must be, the gradual dying 
off, not only of the oysters left on the bank, but also of the young. I have 
seen sufficient numbers of fresh dead oysters brought up, from that portion 
of this year's bank already fished, to show what the higher rate of mortality 
must be in a very short time. Capt. Higgs, in his letter to the superin- 
tendent, states that the oysters I thought had died since the fishery began, 
looked as if they had been recently opened. The niatter is too serious to 
remain uncommented on, and I take this opportunity of giving the post 
mortem appearances of gradual decay of oysters, and those dead from death 
caused by the divers or other men in the boat, killing an oyster with the 
hope of obtaining pearls. When an oyster dies, the two valves of the 
shell remain for months united at the hinge. When an oyster is opened, 
the valves are disunited. The so-called recently opened shells, brought 
up from the fished part of the pearl banks, had all the shells with the valves 
united at the hinge ; a few were separated by me after they were brought 
into the boat. 

I have recently gone through most part of the bank fished last year, in 
company with the Maniagar of Jaffna, and was not surprised to |find 
grounds of oyster shells of all sizes, and dead shells of so young oysters as 
to be considered of one or two year's growth. From amid this wreck and 
ruin, the divers brought up occasionally a large live oyster, but not small 
ones. But on coming to that part of the bank which was ^* unwillingly" 
left unfished last year, the oysters were alive and in good condition, and 
very rarely was a dead shell brought up. I have also gone through many 
of the parts of this year's banks, and found, wherever the divers have 
been, there were many dead shells, and only a few dead ones were obtained 
from those parts which have not yet been jBshed. 
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AVben wc exammc ihe old mctliod pursued in pearl fiaheries, wc must 
acknowledge it to be sadly defective^ as too much is left to the divers and 
the inte rests of native headmen. Sixty or more hoata, manned by ten 
divers each, itre setJt ott a bank to dive for oysters. The divers go on, Ironi 
day to day, ^hing up oj'stera from one end of the bank to the other, and, 
atlcr the whole bank is gone through, a large number ol" boats are employed 
for two or more days to go over the hank again ; and it is only when the 
boats do not bring up a remunerative quantity that the fishery ia closed. 
By tlih method tlte quantity of oyetera left cannot be regulated. It all 
depends on the diver's esertion. In some fisheries, a large number may in 
the aggregate be left in small patches, or single ones widely scattered. But 
it will happen, sometimes, that very few^ are left. The quantity cannot he 
well regulated by the inspector or his assistants, for all tiie hiformation is 
got from the ^i^'^*"^! ^^*lio are iuterested in giving a false impression. 
Whereas, by buoying out a portion of the bank at the commencement of 
the fishery, the inspector can calculate^ almost to a nicety, the quantity he 
reserves for reproductive purposes. Surely it is not too much to claim for 
this wise purpose 1-4 0th portion of the bank. 

For the sake of meeting the objection of some to my plan, on the score 
that I cannot be sure of the spawn proceeding from one bank being 
deposited on the hanks of Arripoj I would ask them where did the spawn 
which formed the oyster banks of Arripo come from ? The answer given 
is, I beUeve, that they came from a distance— from hanks unknown. Sup- 
posing this to he really the case, are we not to reciprocate the benefit? 
How are other banks from whence Ceylon derived the spawn to be kept 
re-forming, if we do not preserve our banks on reciprocal principles. My 
opinion is, that while some of the spawn is carried to some distance, other 
portions find prepared beds in the neighbourhood of the old banks. To no 
other conclusion can wc come, if even we only consult Capt. Steuart's maps, 
on which are inserted the dates of fishing, and the distance of one fished 
bank from another. 

ArripOj March ^ 1858, 

The oysters fished this year (1859 ) at the Cheval Paar Bank ^ and the oysters 
tished on otlier parts of the Cheval in the years 1857 and 1858, appear to 
me to have been the product of the same brood of oysters j though deposited 
in various seasons of the same year \ i.e., that they were derived from the 
Bpawn of the same year, and that the general diiference of size in the 
oysters ia no more than what may be expected in oysters developed m 
various periods of the year, or within one twelve months. The 
oysters formed from tlie spawn deposited in the njouths of January or 
February^ will, ci^t^irk parlbm^ be of larger dimensions than the oysters 
developed from spawn deposited in the months of Nov. or Dec. following. 
This is very evident in the great difference observed in the various large 
masses of young oysters found this year in the Cheval, Faar Bank, am' 
which doubtless have been deposited since the fishery of 1S68, wher 
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these extensive beds of young oysters had existed, the numerous native 
divers employed could not have failed to have seen them. These beds 
were first observed by Mr. Vane, and Capt. Duncan, of the colonial steamer 
" Pearl," in Oct., 1858, when none of the young oysters (judging from the 
shells Mr. Vane sent to me for examination) could haye been more than 
six or seven months old ; most of them under six months. 

The observations made on the shells of the fisheries of 1857, 1858, and 
1859, lead me to infer that the fishery of 1857 was premature. The same 
series of observations led me to conclude that the last fishery of the Cheval 
Faar oysters, in March, 1859, was the latest safe period that oysters could 
have been left unfished in this bank, and that these oysters could not 
have been less than seven years old. The general appearance of the shells, 
their weight, and the characters of the internal soft parts of the oyster, 
showed very distinctly to one who has careftdly observed the oysters fished 
in 1858, that the oysters of 1859 were older, and near the termination of 
their life. These external and internal characters will serve for guidance 
hereafter to all employed in the pearl fisheries of Ceylon, and will be faith- 
ftiUy detailed in my final report, or treatise, on the natural history of the 
pearl oyster. In the meantime, I can assure those sceptical of the possi- 
bility of the zoologist determining the age of the oyster, as the veterinary 
surgeon does the age of the horse, by looking into its mouth, that the age 
of the pearl oyster can only be determined satisfactorily by looking into the 
contents of its two valves, and remarking the characters of the internal 
parts, and tlieir relative position in ditferent periods of their life. I am 
only waiting for some more information on this head, before full particulars 
are laid before Government. In such an important matter, a zoologist 
cannot be too cautious in giving an opinion, which, if found hereafter to be 
erroneous, may not only afiect his reputation, but likewise make the Ceylon 
Government a pecuniary loser. It is my object and wish to give, at the 
conclusion of my labours, such rules for the guidance of future inspectors 
of pearl banks (who, I hope, will be intelligent persons, with even a little 
taste for natural history), that the pearl banks of Ceylon will haye, in 
future, less chance of being prematurely or over-fished. 

From information conveyed to me by Mr. Worsley (the late inspector), 
and the English divers employed under him, I find that I was quite correct 
in stating, in my former reports, that the rude and rough process of native 
diving caused the destruction of the old oysters. No old oyster was found 
in that part of the Cheval Paar Bank fished in 1857 and 1858, and, as there 
were many oysters left there at the end of those fisheries (though not in 
aggregate masses), it is natural to infer that, had they not been disturbed, 
some of them would have lived as long as oysters brought up this year 
from unfished portions of the same Paar, which, doubtless, were of the 
same ages. It follows, therefore, that my proposal to leave portions of 
banks unfished, for breeding purposes, is a justifiable one, and of great 
practical importapce. From the prevalence of cholera, the fishery of 1858 
was abniptly stopped, consequently large masses of oysters were left un- 
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fished, in portions which divers had not worked. How large this quan- 
tity, so fortunately reserved, must have been, can be imagined, when it 
afforded a revenue the following year of upwards of £1,900. 

I have no doubt in my own mind, that the mvriads of young oysters now 
found in the Cheval Paar, were formed from the spawn of these reserved 
oysters. He would, indeed, be a bold naturalist, who, in order to establish 
a favourite theory, would maintain that the spawn floating about the sea 
and derived from banks far off, found a resting place last year on the 
Cheval Paar, when he finds, contrary to former observations, that the 
majority of the old oysters were covered this year with young ones of from 
four to twelve months' growth, and that few of the old oysters examined con- 
tained eggs in their ovaries or genital glands. At the end of the fishery of 
1858, the oysters on all the banks were in a most favourable conditiorTfor the 
multiplication of species and replenishing the seas. The ovaries of all the 
thousands of oysters examined by me were full of spawn, or spermatozoa. 

Owing to the reappearance of cholera this year also, a very large quan- 
tity of matured oysters, full of eggs, were left unfished in the Modregam 
Bank, and it is to be hoped that no unforeseen or untoward circumstance 
will prevent the spawn of these oysters being deposited in or near the 
already known banks. Whether the divers detect this expected new brood 
or not, the Ceylon Government may feel assured that the product of the 
spawn will not be very far off the present Modregam ; at all events, it will 
be a very satisfactory result if these oysters, too, after performing their 
natural functions, yield next year a revenue of £20,000. Had cholera not 
prevailed, this amount would probably have been added to the already col- 
lected revenue ; but then the millions of young oysters which the old ones 
are likely to have produced would have been lost. Now, there is a very 
fair prospect of not only securing the value of the old oysters, but a new 
generation of the species for future years, when this colony may be more 
in want of money than at present. 

The future prospects of the Pearl Oyster Banks are very brilliant indeed, 
although the fisheries (after the probable one of next year) are not Hkely 
to be resumed before the year 1864. It does not appear on record that 
such numerous and extensive deposits of young oysters were ever known 
to exist, in almost one continuous layer, as the two intelligent and skilful 
English divers have discovered this year on the banks of Arripo. There 
were few oysters fished this year on the Cheval Paar that had not from ten 
to twenty or more young oysters attached to their upper shells. On one 
pinna (fan shell) I counted as many as sixty, and on one piece of coral, 
about two feet in circumference, there were at least 300 one-year old 
oysters. At the lowest calculation, the quantity of young oysters now on 
the Cheval and Modregam Banks, according to the reports made by the 
divers, cannot be less than fifty times as many as were fished during the 
last three fisheries. If, then, even half this number arrive at maturity, and 
reach the age of six or seven years, the revenue that will be derived from 
this source (if present prices are maintained) will be more than sufficient to 
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fire haariL It :« therefore more than prolMiUe, thai yoang oysten 
detached from tl-e old ones darxng a fisherj, if properl j cared for and 
tniuiated to 90zii f&Tourable parts of the sea, will Htc and grow to 
perfectioa. Bat to do this atu^ctorilT. there must he some well organised 
STftem adopted in fbtare. It was lamentible to sec the myriads of young 
oysters eommxtted to almost certain destmction by the diYers throwing 
them orerboard immediasdy mider the boats^ and in the very places where 
the dlTiDg stones were cmshi:^ and bruising the delicate cre a tures. On 
my representiDg the^ matter to his Excellency the Goremar and to Mr. 
Tane. the'diTers were ordered to desist &om this croel and destmetiye 
practice, and to collect the yoong oysters (of which I should say that there 
were more than two miUions brought up daily from the ChcTal Paar banks), 
and after the day's fishing to deposit them in a part of the sea (preyiooslj 
buoyed out by the inspect Dr). as the boats were leaTing the banks. From 
the want of proper officers to see this order carried out, I fear many 
hundreds of young oysters met with an untimely end. To ayoid this 
in future, I would suggest, that CTeiy preparation be made beforehand, for 
the safe removal of the young oysters, wheneTcr they are found to be 
attached to old ones bronght up by the diTcrs. Let each diving boat be 
provided with a large basket suspended in the sea from the side or stem of 
the boat, and let strict injunctions be given, and the divers compelled, care- 
fully to remove the young oysters from the old, and place them in these 
baskets, which can be emptied into any part of the sea previously selected 
by the inspector. Or let boats be employed during the diving to collect 
the oysters for deposit elsewhere. 

For the better security of these young oysters let the part selected for 
the formation of a new bed be surrounded with coir matted fascines, and 
let the part so selected be ascertained to have a large quantity of coral and 
dead shells, that the young oysters may not be forced away from the spot 
owing to the want of holding ground. 

In conclusion, I beg to observe, that although my plans may appear 
chimerical, especially the one of girdling or barricading banks in six or 
seven fathoms of water, it will not appear to be so impracticable, if the 
service of the English divers now in the island are made available for the 
purpose. Nothing of this kind should seem impossible to a nation that can 
lay down wire cables across the Atlantic or in the beds of the Red Sea and 
Persian Gulf. The expense likely to be incurred is very trifling, compared 
with the value of the oysters that may be preserved. The present market 
value of a bed of pearl oysters, two miles in circumstance is, say, from ^30,000 
to £40,000 and the expense of fencing a bed of this size cannot be more 
than £200, or say £300. If, then, the experiment I have proposed should 
prove successful, such an outlay is too small to deter any Grovemment 
from undertaking the work on a greater scale. I hope that the presence 
of young oysters in such large quantities on the pearl banks of Anipo will 
not make the Government less anxious about the better conservation of 
the banks. Who can tell what may happen during the next four or five 
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j^ars?^that many of the oj^stera will die a natural death, and that nmny 
more will be ii^ed as food by thousands of voracioua marme animala in the 
interim, is a eertaintj ; but we sliould not forget that there ia a probabHitj 
of whole masses being carried away from other canscs. What may now 
appear likely to yield a revenue of many hundred thouaanda, may not 
produce more than a few thousands at the end of five or six years. It ia 
time, now that the Emperor of France has acted upon the suggestion of 
» French naturalist, and thereby increased the production of the edible 
oysters of France, that the Ceylon Government should treat the pearl 
oysters with more care and consideration than it has Litlierto done, so tliat 
the profit derived from tKia source may become a permanent or less fluctu- 
ating revenuei and that the plan proposed by their naturalists should be 
at least fairly tried, even on a small scale, before any decision adverse to it 
be adopted. 

I have not in this paper detailed some very interesting discoveries mude 
since my last report on the anatomy and physiology of the pearl oysters, 
believing that they arc better fitted for a treatise on the subject, than to be 
embodied in a report to the Ceylon Government, which must necessarily 
be written in a popular form. However, as this report may, like the 
preoediiig ones, fall in the handg of scientific men, I shall merely mention 
here, that Monsieur Hnmbertt a Swiss zoologist, has, by his own micros- 
oopic observations at the last pearl fishery, corroborated all I have stated 
about the ovaria or genital glands and their contents; and that lie has 
discovered in addition to the filar ia and circaria, three other parasitical 
worms infesting the viscera and other parts of the pearl oyster. We both 
agree that these worms play an important part in the formation of pearls ■ 
and it may yet be found possible to iniect oysters in other beds with these 
gems. The nucleus of an American pearl drawn by Mobius, is nearly of 
the same form as the circaria found in the pearl oysters of Ceylon* It will 
be curious to ascertain if the oysters in tlie Tinnevelly banks have the 
same species of worms as those found in the oysters on the banks at 
Arrippo, 

TriHComalk, Ceiflon, 1859* 
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It is surprising how little we have experimentalised in this country upon 
new edible roots, which might come in as useful aids to the potato for food 
purposes. But two or three attempts are all that we can call to mind ; and 
yet the field of research is a wide and a promising one, especially now that 
€ur trade mth foreign cotmtries, and quick steam navigation, places so 
many tuberous^ rooted plants within our reach for trial and cultivation* 
The attempt to introduce some one that might prove suitable to our climate, 
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'lilt* iiiirtxliictioii aiid luccen of the 
loliowiiiK. 'Vwn ofiiturics tod a half ago tfak nxit 
ulil (iLTurcU!, ill hirt ** Herbal," to be eaten as a ** 
a ciimiiiiiii UhhI ; and within little more than a teiiUuj. iti coharehiitea 
Nu uKtttiidiuluvvrthti Uiiitod Kingdom, Europe, a nd Amrri ea, Artk hMiot 
only Imc*oiiu^ a I'nmmon food, but the varioiu economic laei to wtaAitSiiftM 
art} almiMt iiidiiiU!. And yet, if we trace it to CMc and Fera, we Adl fiii 
that in it« iiidiKcnouH condition it bears bat a poor rcf Wmrr ta Ae 
maghiArtsnl IuIktm rvnultinK firoin continued earefhl ealliTatifln. 

l*i*oti'ac.Uui nuiHinK hutf alone produced such effects on wild iigefihV 
pruitiiutionii ad tu render them our commonly cultiTated plants. The laig^ 
aiul juicy Altringlmui carrot in only the woody spinal root of the wild cirrot, 
luxuriiaiHly tvil Our cubbagcs, cauliflowers, kohl-ralns, and tannpsindl 
thisir variuliea, Hpring IVom one or more species of Brassieaj which in thdr 
imtuial Bttttti have pmir wtHxly bitter stems and leaves, and useless ^indle- 
dliaiKid nmtB. i)ur cultivated potato, with all its varieties, cornea from the 
tiny anil bitter root i>f the wild potato, which has its native hcmie on the 
Hua-Hhon^H of iUiile ; and our apples, plums, grapes, strawberries, and other 
priaeil tVuitu, \\on\ well-known wild and little-esteemed prog^tors. Oor 
gardena are IVill of such vegetable transformations. It is so also with oar 
corn pluutd. 

It is the now choniical conditions in which the plants are placed whidi 
cause the more abuniUnt introduction of certain forms of food into thdr 
circulation ; and the more full development, in consequence, either of the 
whole plant or of aome of its more useful parts. It has been well obscrred 
that if a new jdaut has a chance of becoming nsefbl in rural economy, it 
must ftilfil certain conditions, in the absence of which its cultivation camwt 
be profitable. In the first place, it must have been domesticated in aome 
measure, and must suit the climate ; moreover, it must in a few months go 
through all the stages of development, so as not to interfere with the ordinsiy 
and regular course of cropping ; and, finally, its produce must have a 
market value in one form or another. If the plant is intended for the good 
of man, it b also indispensable that it shall not offend the tastes or the 
culinary habits of the persons among whom it is introduced. To this may 
be added, that almost all the old perennial plants of the kitchen garden 
have been abandoned in &vour of annuals, wherever the latter could be 
found with similar properties. Thus Lathiprus tuberosusy Ledum UUpkium, 
&c., have given way before potatoes, spinach, and the like. 

Let us glance at some of the roots and tubers eaten in different coantries 
which are worth notice. We need not specify the sweet potato, the casssra 
or mandioc root, the yam, and other tropical tubers which can scarcely be 
acclimatised here ; although some may be so modified, as we have seen in 
the Chinese yam, as to be raised with care here. It is a carious xnresti- 
gation to run over the different roots that are eaten as food by Tazsooi tribes 
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MaDj of the water 'pkn£«iii tiibe hxn m Meshj wootm^ licoi whack k 
mtable. At the roi^t- stock of tbe mrwm^tcad (Sagiii^m Mffflj/^ig) tbete 
B a tuber composed almost ^ilifel;^ of aujcli. The feeulm of llieie tobenlef 
^rtius compares to wtowtooL Tbe Cilmocks, the Chmeof^ ami the 
ruponese eat these &s artklea of wfa^^lesoioe ^umI Bj the two latter the 
plant 13 cultivated for these tobercl^. From the bulbouf niota of the taco* 
mite, a species of T^gridia^ a good floor is prepared in Mexico. 

The root3 of BeTenl fpeciet of OiJadUm mre nutiitioiiHi md fur- 
nish an abundance of food. The rerj large roota of C, eaeutemitiM and 
€* arhtirti cim e^peciaHjr furnish a great ifitantttj of feeula. Sevefal 
species of ^ruin, the fiame iamilj which fiiniishea ihe indtgenoas 
Portlaod arrowroot, formeHj held in some lepate, are eaten in di^erent 
countries. A. tndicam is much culiiTated In Brazil,, about the huLs of 
the natives, for its eseuleut stem aud pendulous tuber. The roots of 
:Arisarrim vulgare aie boiled and eaten in the South of Europe. 
Amorphophalius campanuiatns is extenmvelj cultivated in the Kortheni 
Circ&n, India, for iB roots, which are highlj nutritious. Tbe roots 
of Coiocasin micrarhi:^^ a natiye of the Jloliiccas and the South Sea 
lalandf, ore yery large, and when washM to deprive them of their 
acid prineiple, are eaten in Tahiti, Cohcasta escukuia growB in Spain, 
Porluga!, Sardinia^ and particularly in Egypt, where it has been 
eultivated from time immemorial for its root^, which serve as an article of 
IbuU. The J contain an immense qaanlitj of fecula, and are eaten by the 
inhabitants of Egypt and some parte of India as potatoes, forming the 
principal food of tbe inhabitants ; their flavour is like that of potatoes. The 
roots of C, himahfals form the principal part of the food of the hill people 
of the Himalayas. The bay root, which grows about the out- islands 
of tbe Br^bainag group, was found of great use as a food plant 
to the inliJibitanta of Long laland during a scarcity of food occasioned 
hy the drought of 1843, The root grows m the form of a large beet, aud 
is from twelve to sixteen inches in length- It is entirely farmaceous, and 
when properly ground and prepared makes excellent bread. The bulbous 
roots of Ornilhogalam iimheUatam have be en commonly eaten in Italy, in 
Syria, and tlxe neighbouring countries. Dioscorides says that it was some- 
fimes dried, pulverised, and mixed with corn flour ; ■ and that it was also 
eaten both raw and washed. liamerteuSj in hia *^ Essay on Bulbous and 
Tuberous Boots,' ^ states that iu Ms time the peasants of Italy and the 
neighbouring countries often roasted the roots of the Ornlihogahm^ and eat 
them like chestnuts, or lightly boiled them, and peeled and used them as 

lalad, with oil, rinegar, and peppen 
The French have been much more zealous than we have in this inquiry 

n2 
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for new edible roots. Among others brought under the notice of the 
Academy of Sciences have been the bulbous-rooted cicelj (^Ckeeraphylbm 
hulbo8um)y an European plant of the most easy culture, which will grow 
in any soil. It yields an abundance of tubers about an ounce each, very 
wholesome, containing 21 per cent, of starch. The turnip-formed taben^ 
when taken up early in the spring, are eaten in France and Gennaay, baled 
with oil and vinegar. The roots only contain 63 per cent, of water, wbile 
the potato consists of 7-k per cent, and more. We are not told, however, 
whether the root can be presented at table in its native form, like the 
potato, or without any other cooking than simple boiling. GomparatiTe 
analyses made by M. Payen show that it contains less water, more starch, 
albiunen, and other nitrogenous substances than the potato, and a small 
proportion of cane sugar. Another plant brought under the notice of the 
Academy was introduced from New Granada, under its native name of 
Shicarra only, which has white, juicy, and sweet tubers, that can be esteo 
raw. It is an annual shrub, growing to the height of about three feet, and 
as it stands cold well, it was thought it might prove a rival to the beet- 
root in Europe, being richer in sugar. 

The roots of Apios tuherosa are eatable, and are sold in some of the 
German markets. Professor Eaton, in his '^ Manual of Botany for North 
America,'' remarks that this nutritive root ought to be generally cultivated. 
The tubers are, however, not larger than cherries, but very farinaceoas, 
with a large per centage of starch. The roots of Claytonia tuherosa arc 
eaten in Eastern Siberia : and an American species, C. cu:utiflora^ has been 
recommended for experimental culture. The tuberous roots of Buniim 
hulhocastanum in Europe, like those of our British species, B, demtdatumy 
contain well-known nutritious qualities. AVhen boiled they are very sweet 
and delicious. In Holland, the Alps, and in some parts of England, they 
are used in soup, and also roasted under the embers, when they eat like 
roasted chesnuts. The tubers of B. ferulaceum are used the same way 
in Greece. The Apios {Arracacha esculentd)^ a perennial, is exten- 
sively cultivated for culinary purposes in the temperate mountain regions 
about Santa Fe de Bogota. The large roots are cooked and eaten like 
parsnips, but considered better and easier of digestion. It has been intro- 
duced into the South of Europe. A very promising tuber seemed to be the 
Ocas of South America, various species of Oxalisj but they have not been 
persevered in long enough to ascertain whether the roots could be 
enlarged by continued culture. O. crenata was introduced a few years ago 
from Peru, as an object of cultivation in this country for its tubers. These, 
however, are rarely more than two ounces in weight ; and although they 
arc of a mealy consistency, and by some considered, if not equal, at least a 
good substitute for the potato, it has not been found profitable to devote 
any attention to their culture as an esculent, since the average produce of a 
plant did not exceed half a pound. Hence the experiment was dropped. 0. 
tuherosa is extensively cultivated in Bolivia for its numerous tubers, which 
are like small potatoes, and about an inch in diameter. They have a slightly 
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add flaTOur, which is disagreeable to most persons : this b lost bj ezposuog 
ihem to the smi, the acidity being thus conreited into saccharine matter, 
and the tubers become as floury as the best Tarieties of potatoes. The 
tubers are exposed in Boliria for ten days in woollen bags, which appear 
to facilitate the conyersion of the acid. If the action of the sun is continued 
for several months, the Ocas become of the sweetness and consistency of 
dried figs ; they are then called Cam. 

Bryant describes a root, which he met with on the great prairies of Cali- 
fornia, and which he called the prairie potato. He considers it in many 
respects superior to the common potato, and that it might be useful to intro- 
duce into cultivation. As no scientific description of the plant is given, it 
is difficult to determine what it is ; for prairie turnip and prairie potato are 
terms for a very large nomber of esculent roots in North America, and 
include some species of Ptoralea, A little town called Stowe, in Vermont, 
uses some 20,000 busheb of a peculiar kind of coarse potato, called the 
California potato, which yields eight pounds of starch to the bushel. Whether 
there is any relationship between these potatoes, we cannot state. At least, 
this subject of new esculent tubers is well worth looking into and testing 
practically, systematically, and perseveringly. 



NOTES ON GALLS. 

BT M. C. COOKE. 



These excrescences are of so much importance in the arts, that an 
enumeration of the chief varieties known to oonmierce may not be alt<^ther 
devoid of interest to your readers. The papers on dye-stufis, which have 
already appeared in these pages, will be hereby augmented by the enume- 
ration of the galls of Southern Asia, which were purposely excluded from 
those communications. No attempt has been made at classifying those 
galls, which are the habitation of a single insect, and are generally of a 
more or less ligneous character, separately from such as are Uie home of a 
colony, and which are commonly hollow and of a homy texture. This 
paper makes no further pretence than its name indicates, leaving still an 
opportunity for more precise scientific details. 

Lbvant Gaixs. — ^These are the ordinary galls of commerce, and are 
produced by the punctures of Cynips galke tinctoria on the gall oak {Quercm 
vnfectorid). They are too well known to need any description. The varie- 
ties of these galls most recognised are : Mosul galls, named from the place 
of production, Mosul on the Tigris ; these are the most esteemed. The 
Bokhara galls are similar, but must not be confounded with another 
Bohhara gall, produced on a Pistacia. Aleppo galls are not equal to those 
of the Tigris, for which they are often sold. Tarahlous galls are from 
Tripoli, or Taraplus, and are considered inferior to tbe Aleppo galls, but 
are now rarely met with in commerce. Turkey galls are the produce 
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Anatolia, and are usually received from Constantinople. Smpma galls 
contain a larger admixture of white galls than those of Aleppo ; they are 
not so heavy, and are lighter coloured. 

Coriander Galls.—- These are a small variety of galls sometimes im- 
ported from Aleppo. There is also another kind called the Small Crowned 
Aleppo, ahout the size of a pea, and crowned hy a circle of tubercles like 
the fruit of the myrtle. Although small, their perforations show them to 
have completed their full size. 

Turkish Diamonds. — Another variety of galls has received this name. 
They are rather larger than the Small Crowned Aleppo, and possess a 
specked surface. 

Istria and Abruzzi Galls. — ^These galls are, in size, rather inferior 
to the common Turkey gall, hut larger than the small blue Aleppo gall. 
They are described as ^' somewhat turbinate or pear-shaped, wrinkled, and 
usually with a short peduncle. They are mostly used by the silk dyers ei 
Prance." 

MoREA Galls.— These are rather smaller than the ordinary Levant 
galls, and differ' from them still more in appearance by being *' crowned.'* 
This kind of gall is chiefly employed on the Rhine. 

French Galls. — ^These are spherical, light, and smooth or polished; 
occasionally, slightly wrinkled. 

Marmorine Galls are the produce of Capitanata, in the kingdom of 
Naples. They are the Galles marmorines of French writers, and are of the 
size of blue galls, but without tubercles or warts. The surface is dull and 
rough, resembling orange berries. Trieste is the principal market for these 
galls, whence they are transmitted to Germany. 

Hungarian Galls. — The galls of Quercus cerris are of a brown colour, 
prickly on the surface, and irregular in shape. They are used chiefly for 
tanning in Hungary, Dalmatia, and the southern provinces of the Austrian 
States, where they abound. 

Oak Apples are the largest species of gall produced on the oak in 
Great Britain, and are caused by Cynips quercus terminalis. Oak apples 
are astringent, like other galls, and have been employed in tanning and 
dyeing, though not generally collected for that purpose. 

Devonshire Galls. — For some years past these galls have been an- 
nually increasing in number on the oaks of Britain. They are produced by 
Cynips quercus petioli^ in such quantities that the trees thus infested have 
somewhat the appearance of being covered with a crop of green Portugal 
grapes, though the seeming fruit is more generally distributed over the 
branches than that of the vine, seldom appearing in clusters of more than 
three or four. These galls are as spherical and smooth as marbles, as a 
substitute for which they are employed by schoolboys in the south-western 
counties. Chemical analysis has pronounced them unfit to compete 
commercially with the Levant galls, through deficiency in gallic and - 
tannic acids. 

East India Galls. — ^These are principally shipped from Bombay. They — 
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are Beavy, but not so sigbtly as those of the Levant. The bloom general! j 
seen on the LcYaitt galls m lost from the Indian in their transit. Dn 
Pereir^ considers this kind to be the produce of Persia aad the neighbour- 
ing parts. 

Assam Galls. — Galls have been received from Assam of a very dark 
brown, almost black eoloiir. Tlie size and 8haj>e is that of large white 
Turkbh galls, each containing a hole through which the Insect has escaped. 
This orifice is larger than those of the Turkish galls. 

Apple Galls. — The large galls called indiscrimiDately Mecca, Bus- 
sorab^ or Apple galls, are produced bj Cynips insana on the Quercus in/ectoria. 
The Hon. K. Curzon states that the tree which producei them grows in 
abundance oo the mountains in the neighbourhood of the Dead Sea. These 
are believed to be the far-famed mad apples (Main iiisena)^ or apples of 
Sodom (Poma Sodomilica)^ mentiotied by Josephus and other authors. 
These galls are pear-shaped, sometimes round. Their size varies from that 
of a large hazel nut to that of a small apple. Toward a the middle or upper 
part of the gall are one or more circles of small protruberances. In each 
of the larger galls there is an aperture through which the insect escaped, 
and in the centre there is a small round hole or nidus where it has lodged. 
The substance of the interior is soft^ spongy, and friable. To the taste it 
is somewhat astringent, and scarcely bitter. The colour is of a rich or 
warm brown, shining as if varnished. These galls are alone used in the 
countries where they are produced for dyeing, and are more esteemed 
there than common galls. The contain about 28 or 30 per cent, of tannin. 

Algerian Galls.— Galls are abundant in Algeria, on the evergreen oak 
Quercus ilex^ and serve to dye black, France had a consumption of this 
article, in 1853, to the value of between 600,000 and 700,000 francs* and 
Algeria could well supply it all. 

Knoppebn, — These galls are produced by Cynips quercus ealcycis^ on the 
cups of Quercus pedunculata and Quercm pubescenSy m some parts of Europe. 
They abound more in certain seasons than in others, and an abundant 
harvest of Kuoppern yields an immense revenue to the proprietor of the 
forest thus affected. These galls were exhibited at the Fans Exhibition of 
1855, and the exhibitor states that ** they are found on a variety of the oak 
called Quercus Magnosa^ which in- 
habitfl valleys and damp marshy 
places. Even on this tree they only 
appear when the nights are warm 
and rainy, and towards the end of 
July and beginning of August. It 
is then that the outer coat of the 
acorn is softened and punctured by 
the insect, and the heat of the sun KNOppEnN. 

draws out the sap, which forms the curious excrescence shown m the 
wood cut. The hotter the weather is, the larger are the Knoppem, and 
the more easily do they drop to the ground^ where they are regular 
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gathered up ivith the least possible delay, as the damp earth would spoil 
their quality and colour; for which reason the Enoppem should be 
dried for five or six days in the sun, and then turned oyer many 
times in the day for some weeks, to prevent their becoming mouldy. 
Thus dried, they sell for various purposes, and chiefly for tanning leather. 
In a favourable season, these galls are so abundant that a single huge 
oak will produce as many as fetch 250 francs on an average; but 
the price varies from ten to forty francs the kilogramme (2^ lbs.), ac- 
cording as it is a good or bad season for them. They are chiefly exported 
to Grermany and other parts of Austria, and the trade is now in the hands 
of the Jews. It is stated by Martigny that these galls are produced in 
Hungary, Moravia, Sclavonia, Styria, &c., and that the towns of Festh, 
Oldenburg, and Trieste are the places where the trade in them is chiefly 
carried on. They appear to be identical with the Galles de Hongrie ou da 
Piemont of M. Guibourt. An extract is made from these galls which re- 
sembles kino in appearance, and is used for dyeing silk. One firm in 
Ratisbon manufactures this extract to the extent of about 250,000 lbs. per 
annum. A similar gall is said to be sometimes found mixed with these, 
called by M. Guibourt, ^* homed galls." 

Yalonla. Galls. — A kind of gall is found on the Yalonia oak, Quercus 
.^ilops^ somewhat similar to that on Querciis infectoria^ and which is 
employed for the same purposes. These galls are rugose, of an angular 
form, and are either the fruit itself disturbed by the puncture of an insect, 
or merely the scaly cup which is enlarged into a gall. 

Mexican Galls. — Dr. Farre exhibited specimens of these galls to the 
Linnean Society in 1840. They are formed on the leaves of a species of 
oak in Mexico. The galls consist of an aggregation of hollow cylindrical 
tubes, nearly an inch in length, and furnished with a fringed orifice. The 
tubes are remarkable for their elegance and uniformity ; their colour is 
white, suffused with red, especially towards the apex. 

GooL-i-PiSTA. — Dr. Royle states— ** From Cabool, or, as I was informed, 
from Bokhara, the almond, as well as its pericarp, is imported into India, 
together with a kind of gall called Gool-i-pista, stated to be found on the 
pistachio tree. The pistachio nut," he adds, ** is yearly brought down to 
India, and I was told by people who well knew the tree, that the Gool-i- 
pista, literally * Flowers of the Pistachio,' were produced by this tree." It 
is, moreover, mentioned in Persian works as Bar-durakhl-pista ; that is, 
" fruit of the pistachio tree," and they give as the Arabic name, BuzgTiurig, 
The largest galls are nearly equal in size to a small cherry. They are 
brownish externally, hollow, and greatly resemble abortive germens. Some 
of them are lobed or doubled. 

BoJEKiND. — Under this name the galls of Pistacia vera have been 
received from Cabool, with the sole information that they are employed for 
dyeing silk green, A specimen of galls from Scinde, under the name of 
Boojkund, is shown in the museum of Kew Gardens, which are evidently 
the same, although labelled Pistacia tcreUnthus, 



KOTES ON GALLS. 185 

Bokhara Galls. — ^This species of Pistacia gall has been imported, 
specimens are exhibited in the museum of Kew Gardens. They pre- 
sent no difference in appearance to the Bojekind, or the drawing of 
Gool'i-pisia accompanying Dr. Royle's account. The three kinds are 
without doubt identical, and the produce of Pistacia ve7'a. With the above- 
named sample of Bokhara galls, a quantity of Pistacio nuts are shown, 
which were foimd mixed with the galls. 

FiSTUK and Ehimsuh are local names in parts of India for Pistacia galls, 
which are doubtless identical with Gool-i-pista. 

Terebinth Galls. — ^The galls produced on Pistacia terehinlhus by 
Cephis pistacice are collected by the peasants of Thrace and Macedonia 
about the end of June, under the leaves or at the foot of the branches which 
bear the fruit, and there they find a small gall the size of a hazel nut, which, 
if allowed to grow, would become long like a small horn ; but they gather 
it while very small, and sell it at a high price to dye fine silks in the town 
of Brnsa. They use annually above 6,000 pounds of these galls. They are 
hollow within, of the size of small Roman galls, growing on the leaves of 
the male teberinth. AVhen they are not gathered they grow half a foot 
long, and horn-shaped. 

African Galls. — ^These galls, produced on Pistacia atlantica^ resemble 
the Bokhara galls, or Gool-i-pista described by Dr. Royle. They are of a 
reddish colour — a brighter red than those of Pistacia vera^ hollow, and 
vary in size from that of a pea to a filbert. Internally, they are occupied 
by the remains of the insects causing them. Their shape is very irregular, 
and their substance homy. They are produced in the northern countries 
of Africa bordering on the Mediterranean, where they are used as a dyeing 
material. Hitherto they have not, to our knowledge, been introduced into 
European commerce. 

Karbonne Galls. — Galls are produced also on another species of Pis- 
tacia (^Pistacia narhonensis)^ of two kinds : one in the form of a spindle, 
nearly straight, and lengthened to a point at the extremity ; the other, 
short, angular, rounded, and double. The spindle-shaped galls are from 
four to six centimetres in length, and from eight to fifteen millimetres in 
breadth, more or less bent, and terminated by a sharp point. They are 
tortuous, covered with a dark grey epidermis, and sometimes have on the 
aorface small flat and circular glands, from which a yellow resin 
exudes. The substance of the gall is quite black, light, fragile, and 
from one-third to one-half a millimetre thick. The taste is simply 
mucilaginous, with an aromatic flavour. This gall is entirely without as- 
txingency. 

Kakrasinghee Galls. — ^These are produced on a species of Khtis, which 

^r. Royle names Rhus kakrasinghee, and Sir William Hooker Rhus semia- 

£ata. The galls are elongated, contorted, hollow excrescences, attaining to 

"t^ree or four inches in length, and from a quarter to half an inch in 

diameter^ tapering to a point at one extremity and open at the other. They 

^ire very thin and brittle, of a dark, dirty brownish colour, and slightly 
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istringcni taste. The Kakrasinghee galle sre found m Sdude, where ibej 
find employment in the arts* 

Woo-PFJ-TZ9E OH CifiKA Gaixs. — CoBceming the tree lapon wHch 
these galh are produced there hai been much dijscnseion, and some uncer- 
tainty still remaitifl. It U, however, extremely probable that they aie the 
leaf gallfl of Rhtss simialamt caused by a little insect described as PempA^ijrii* 
mmnsis. The China galls are now an cetabliahed article of commerce, and 
are imported in considerable quantities* They are hollow vesicles, pre* 
Renting great varieties in shape and size. Most of them are tnbercuUted, 
some are rounded, others branched. Externally, they are smooth and 
occasionally Yclvety, of a fawn grey colour, and brittle, with a resinous 
fracture. Internally, they are occupied by a white powdery substance, 
and insect remains. In the half year ending June, i860, 203,600 cwts. of 
China and Japan galls were exported from the port of Shanghai, 

Japan GAtLe present much of the e:sternal appearance of the Wog- 
- pei-tzsSi with which some botanists consider 
them identical. There are, however, some 
points of difference worthy of note. The 
Japan galls are more tubercnkted and vel- 
vety than those of China, and smaller in size. 
They are also often clustered together in a 
manner not yet observed in the other variety. 
On the other hand, it must be conceded thaii 
upon microscopic examination, no specific dif- 
fere nee can be delected in the insects pro- 
ducing the two galls. There is justBuffioient 
difference in tliem to warrant a doubt as to 
their being produced upon the same plant, aUhough not sufficient to rendfir 
such a circnmstance improbable, 

SouAN-iiio*— The 5ona?j-fei^-'literallj, "Sour Horns*' — are a kind ef 
gall very common at Sin-quan-fon, in Sunan. These galls are said to have 
the quahties of the best vinegar. 

Ou-cni-TSE. — These Chinese galls are said to be produced on a tall tree, 
with a white flower tinged with red in the centre. The trees are often 
covered with round gnlle, known in China by the above name. 

Kow-TOtr-TSE.— These galls, called also You-sQu-no-mi orj JTo-io-ii, are 
found on t!ie leaves of a tree abiuidaut in the islands of Sikok and Kion-sioD, 
and believed to be the tree known aa DlBiylium racemosum^ These gallfi 
are known and used in China and Japan. 

Ko-TsK. — These are a species of round gall, which are in frequent me in 
Canton for dyeing black, 

SuMRUT ooL UsK* — Thc galls of a species of tamarisk are used in taniung 
in Lahore, under the above name. They have been refen-ed both W 
Tamarix artkulata and T. Indtca. 

Sakui^ Galls is a local name for the tamarisk galls of Scinde. Sir W- 
Hooker reiers to Tamarix urtkulata as the species upon which they tf* 
found. 
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Mabxk Gau^ Mm prodneed apon Tamariz in^a^ in the Bengd Pre«i- 
dencj of lodk, and ai% there em ployed tor tmnniiig. One or two InffUuoea 
iiave ocettmd of tbeir im|)onatioti into England ; Imt tamarisk galh atc 
not commcnilj met with in Bnrisli commcrQe. Hiej are TCity ^tuaII, seldom 
€jcceeding the size of a pea^ &ad many biding sks sm&U ils a coriander ieed. 

AiXEE, — Soojuni sajs that *^^ ihe tamarisks (lamflrtr onfmiali^} are in 
general ooTered with gaU mita adhering to the branches. These nuts are 
Med with a liqnor of a very beantifu! deep scarlet, fVom which the artt 
may perhaps be able to derive considerable benefit ; for the galls arc 
eitremely numerous^ and die treef that bear them grow all over both 
Upper and Lower Egypt'* This gpeciea of tamarisk k called AtU by tJic 
Egyptians, 

AMTERic^The substance shown under this name at the Groat Exhi- 
bition of 1851, from Tripoli, consisted of small tamarisk gal la, greatly 
resembling those obtained from Tamarix indica^ in Bengal. 

Tamajusk Gallh,^ — Dr. Lindley states that galls are also produced on 
other species of tamarisk^ as Tamarix dioka and Fara^. 

JIajoophul. — The gall nuts of Fieus infictaria are used for tanning in 
the Chota^ Nagpore^ and Eohilcund districts p 

Cadooca-poo^ or *^ JFlowers of the Kadookai/^ are the galls of Tenninaiia 
chebukt. Roxburgh says that they are powerfully astringent^ as fit for 
making ink as oak galla. They yield the chintz painters on the coast of 
Coroniaadel their best and most duiable yellow. With a ferruginous mud, 
they strike an excellent black. When dyeing with Moriuda tinctoria in the 
Circars, the native dyers hrst prepare the cloth or yarn by immersing it m 
a cold infusion of these powdered galls in milk and water, 

Serjacqt. — ^These are gaU-Iike excrescences^ produced in India appa- 
rently on a species of Terminalia. They reaemble in form, atrncture, and 
qualities the Cadooca-poo, but are much larger. Their uses are identical, 

Shckur-teeghal,— We are informed that these galls, produced upon 
Atckpias gigantea^ are astringent^ and are employed in India for tanning 
leather. 
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New Granada produces cocoa, tobacco, cotton, indigo, rice, and sugar in 
its fruitful valleys or saYannaa ; also timber, dye-woods, and cinchonas. 
There are pearl fisheries an its coasts. Its mountains and streams yield 
gold, silver, platinu, and other metals : the minea of rock salt, coal, and 
emeralds are important. In the Magdalena the magnificent Victoria Kegia 
is found in such abundance as to be a troublesome weed. Farther south it 
is also abundant ; for Lieut, Page, of the United States Kavy, states that 
down the Panama drift camOotes, or large water-lilies, and in the lagoons 
are anchored islands of the Victoria Kegia, or Maiz del Agna (corn of the 
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EVERLASTING FLOWERS. 

Natural Order — Asteracea. 



Name. 

Acroclinium roseum 

Ammobium alatam 

Gnaphalium foetidum 

Helychrysum bracteatum 
H. roseum 

„ aurantiarum 

„ brnnneo rubrom 

„ coccineum 

„ flavum 

„ parpureum 

„ macranthum 

„ speciosissimam 

Mornaelegans 

SUehelina dubia 



LOCAUTT. 

S.W. Australia 

N. HoUand , 

Cape of Good Hope. 

N. Holland 

»i 

>» ' 

»» ' 

11 .......... 

f> 

n 

Swan River 

Cape of Good Hope 

Swan Kiver 

South Europe 



CoLouB OP Ploweb. 



Rosy. 
White. 
Light yellow. 
Ydlow and white. 
Rose colour. 
Orange. 
Broiimish red. 
Scarlet. 
YeUow. 
Purple. 

Large flowered. 
Most showy. 
Yellow. 
Pink. 



The property possessed by these flowers of resisting decay, may be attri- 
buted to the presence of large quantities of silica in the juices of the plants; 
and this appears the more certain from the fact, that at whatever stage of 
their development the flowers are gathered, they are still everlasting^ and 
resist all change after the little sap that remains in the stem attached is 
exhausted. Although these plants are many of them natives of warm 
climates, yet they are easily cultivated in this country, and most of them 
will thrive in the open air, and flower profusely. 

A quiet trade in these imperishable flowers already exists. On the Con- 
tinent as well as in this country, wreaths made of the small yellow variety 
{Gnaphalium arenarium) are sold in large quantities for adorning the graves 
and monuments of the departed. The railings which surround the column 
of Napoleon, in the Place Vendome at Paris, are literally covered with 
these wreaths, producing a singular effect. Li Grermany, baskets and 
bouquets of everlasting flowers and wreaths are sold in the bazaars for 
decorative purposes ; and within the last few weeks, a quantity of these 
elegant posies, &c., have been imported into this country, and readily realise 
from Is. to 7s. 6d. each, according to size and quality, whilst they certainly 
surpass, both in form and colour, anything ever produced of an artificial 
kind. Mixed with the everlasting flowers in these German nosegays 
appear several of the beautiful grasses, recently in high favour with horti- 
culturists, as well as a sprinkling of flowers not naturally everlasting, but 
which our ingenious friends profess to have preserved by o peculiar 
process. 

Wreaths of a yellow variety of everlasting flowers, about the size of a 
farthing, and strung together transversely, are worn by the natives of the 
Sandwich Islands as a kind of head ornament. 

It only remains for us to suggest the extensive cultivation of all the 
varieties of everlasting flowers in this country, for the formation of winter 
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decorations \ and the artistic grouping of tbem with grasses, &c*| would 
famish another branch of emplojmeiit to onr Ijirge aurplus female popu- 
lation, who ought to be encoiira^^ed and educated in the matiufacture of 
many little elegimcies, for which we are now entirely dependent upon the 
foreigner. 



OK THE AMOUNT OP STAHCH IN RICE, 

BY DUGALD CAMPBELL, ANALYTICAL CHEMIST TO T0K BROMPTON 
HOiPlTAJ^ ETC. 

A few weeks ago^ I waa called upon, profefsionally, to examine some 
Pinky Madras rice, in order to aacertain what per-centage of starch tC con- 
tained ; and as there appears to be considerable obscurity upon this [)oint 
generally, aud even among persona who use rice for manufacturing pur- 
poses, it occurred to rae that the result of my experiments, together with a 
few remarks upon the subject generally, might not be judged valueless by 
the readers of the Technologist. 

There were four specimens, repreientiug four qualities, of this rice 
eiamined. These I procured trom a broker of the highest resjJectabiUty in 
the City. The first specimen examined was of a very superior quality j the 
fourth was of a low, but atill of a good low quality ; the other two were 
intermediate between these. 

The process I followed for obtaining the starch was based upon the first 
of two processes described in the specification of a patent granted to tlie 
late Mr. Orlando Jonea in 1840, Only I steeped the rice, whilst whole, 
with an additional solution of caustic soda; and I likewise drew off the 
water, holding the stajch in suspension "fSrom the other matters which deposit 
much quicker than the starch,^' without allowing it to stand for more than 
one -eighth of the time stated by him ; but this decanting I repeat several 
times. I also ascertained the per-cent?^e of water contained in each of the 
specimens. It was, on the whole, uniform, considering that there was a 
very apparent difference in their quality, and was as follows :— 

No. 1, First quality*..* 13. 04 per cent. 

ISfo, 2, Second „ ., 13.21 „ 

No. 3, Third „ 13.72 „ 

No. 4, Fourth „ 13-72 „ 

Ayerage per-ceutage on the four samples..* 13,57 

Hitherto I had only been familiar with the results of the analyses of rice 
by Braconnot, which are quoted in most books, and which iu one case gives 
5, and in the other 7, as the per-centage of water. I was, therefore, some- 
what surprised on obtaining the large amount which I did ] but on looking 
further into the aubjeet, I found that the late Professor Johnston, in his 
*^ Lectures upon Agricultural Chemistry and Geology,'^ published in 1847, 



"TBI ^MiTSn OF J?:i^XSB IF SICK. 

in fiTevirieties 
i £iQowB : — 

TiaiTTa? Ts^. ^^.... 13^ 

^tenpi. TKt IS.l 

iTcatzisi. 15J 

CaffoiiiM. Ti= 18.0 

CgTiiTna. rta fccr _ 14.6 

TnesE =wniss- of ■"tnmKnTr.y s =ii»s[rr anu iq* to nnr omL, that Iim 
witmwpr ir -aixui: ixn nat nwriiiW ivr BzBsamuc nam liave midergoDe 

I WM winaewnac limts: mnfnngL il the rnr ulinuiuxig^ a imich less^* 
taemn|it of gsc^ ^sbl ig xml maunsL. laiLiiiciEBxiT -wvf-pkkorpr^ue 
1^ BjeanieiB^ for sbil7~5Si. tnc snaesE^^nnTcc. k' &r k I *wailii ^q fiA<> so 
svcvee nf "arV a^ I rsssr^^ £. ^til ii53in&. in iSis ^nj I migfat hsre 
uasaoDst & mofviac jes tiet-sszcb^ nf aaiaL jhart be £d. fl|fnaUng pro- 
tAiCnr TQim: I jK!:i!SZ:j ztssL «j i gs:!!HfT : lis: srv giferwine in 1^ way woold 
me jcpjLiuiii iic 'ne TnTnn' iirgts T»Er-2i!inBfft of ssrdi 'v^odi lie got beyond 
me. 3£j resDhs -vsrs » ^uinvf — 

Kt. 1- IjTK OTSBIET 76,6 

J^^. ±. SaeoDS, ^ 7S,0 

^i^.l.TiJri ^ -. 70.2 

K^. t-FiTEni ^ 69.1 



A-rcn^ perteansr? an si£ facr ftjUBMUiPJML 72.2 

MlierMC BmexokK'f rs=li» szv in i^ nae cKe S5.iC and in the other 
^^ ; bat irwa tike reflohs c^ B^asEcnrK^h. H.nrdbfri, aad Pajen, obtiuned 
wnce Bfacooacit'c aailjss. ao doob: exSss ibai sosae of the nitrogen 
•iA fn^^iu Komyyasdi zz, ibe lioe verc «ie? down br the latter analyflt as 
titArdi^ 9iA Vzr^^n iuu made aa zsuljss at drj lioe, shoving 86.9 per cent 
^ itardli. If I dedoct from this the water found father by Johnston or 
my^lff tiuM ar<Mi]d redoee the per-«entage to rather more than 73 per cent, 
a re«uU elocely approximating to mj omu and which I had obtained 
w'uhwt kiiowiag of these results. 

1 4rbdearoured to check mj per-centage« of starch by bcHling the rice with 
dilute «dd«, witboat and also with pressore, nentiafising the add, and 
feriiMri'itirij^ said distilling to obtain the alcohoL from the amount of which I 
itftdaavourt^l to calculate the per-centage of starch. But the results which 
I iAfUUHdd I found to vary very much, and in no case did I get anything 
liki; ilie |/er-c«ntagc of starch I got by the first process ; showing that a 
i'/fhuUUirAhlt lonu of vtarch is occasioned in its conversion into sugar by the 
ItrtHUiUfUiU tutw In une for so doing. If some means were devised whereby 
littl« lonn were r>ccasioned in this process of conversion, rice would become, 
ink lug tny per-centagc of starch even to be the true one, a very cheap source 
of Hpirit, especially applicable for manufacturing purposes. 
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1 have given tome attention to the varieties of food which are available 
from our own mil ; and I am convinced that we may, if we please, be very 
independent of other coontries as respecta farinaceous substances, besides 
"being able to add items of food now imported to our list of staple exporti» 

1st. The Flour of the Bread Fruit. ^Iji the parish of Portland, in which 
1 have a residcncej the bread-fruit tree abounds, and is very productive of 
fi-uit- It requires no care, and bears in about five years after being planted. 
The parish is healthy, and abounds in water ; and there is, throughout the 
year, much rain. The soil, generally, is excellent, and its productive power 
remarkable ; but of aU of ita products none appear to me more deserving of 
notice than the bread-fruit* 

The fruit begins to ripen about July or Auguat ] and the tree continues 
more or less productive until Chriatmas ; but in other parishes trees may 
be fonnd in bearing throughout the spring and in early summer. Indeed^ 
I believe there is not a month of the year in which ripe bread-fruit might 
not be had in some quarter or another of the island. 

But after becoming ripe, it quickly perishes ; consequently an enormoua 
amount of it is lost or wasted. It ia a beautiful substance, and of a delicate 
and agreeable taste ; and it occurred to me thatj could it be sliced and dried, 
and made into flour — and if that flour would be kept good for any length of 
time — ^that a great additional value could be imparted to the product. 
Accordingly I had it cut into thin slices, and dried in the sun for a couple 
of days, and then made it pass through a corn-mill, which easily reduced it 
to meal of a beautiful very pale yellow colour. By passing tlus meal 
through a fine sieve, we got a beautiful flour fit for baking. I have a large 
barrel of the meal of the crop of last year, which is still very good. It has 
not been assailed by insects, nor has it fermented. It is sweet and good, 
and retaini iU pleasant delicate flavour, 
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194 TitE NATIVE FABIKAJ OF JAMAICA* 

I haye bad it baked with yeast and a proportion of wheat Botir, iaj &om 
OEie^half to one-third of wheat flour to one-half or two-thirds of bread-fruit 
flour^ and the result is an exceedingly pleasant tasted brown bread, which 
would be acceptable at tlie table of ibe most fastidioua. 

Again, otjc-third wbeaten flour being mixed with the bread-fruit and 
mode into breakfast cakes with an egg, the result ia equally satisfactory* 
The cakes 90 made are remarkable for delicacy of taete. Mised with a like 
proportion of flour^ it makes excellent puddings and dumplings. In all 
the^ things not only have we the advantage of a substitute, to a conaider- 
able extent of an article of our own, for the expensive imported one, M 
we have what, in eeyeral respects, is really more valuable, from its superior 
lightness and delicacy of flavour. For confectionary eakeai I think it would 
he peculiarly suitable* 

It is also excellent when made into pap or pottage , ScoHce porridge* It 
should be made with a Ettle sugar, and eaten with milk ; though Scotch 
people* 1 dare say, would prefer it with salt. As a food for children and 
invaUda, or generally for those who seek agreeable food easy of digestion, 
the flour of the bread-fruit will be esteemed a valuable acquisition to the 
dietary* 

In the course of reading, lately, I saw it stated that there never had been 
an analysis of the bread-fruit, I shall be glad if this notice of it should 
lead to one* However, I can in tbe meantime say that it produces a beau- 
tiful starch in great abundance ■ and that the residuCj ailer the starch iB 
drawn off, is a pure white substance, capable of being easily reduced into a 
meal or flour, which is very similar in taste or appearance to ground rice \ 
and I am sure it migbt be available for various kinds of food, and be kept 
for years perfectly good. For the sake of distinction I call this " Bread- 
Fruit Tapioca.'' 

I have thus given my testimony on this interesting subject, and would 
only further remind my readers of the Rev. Sir. Wharton's important 
experiment in biscuits of the bread-fruit. He boiled or baked the fruit, 
and then sliced and dried, and packed it in tin cases. In this form it may 
be kept for a very long time ; and, when toasted and buttered, eats admir- 
ably* It would be an excellent article of cabin stores for large passenger 
steamers. 

In the parish of Portland, where, as already stated, we have much damp 
and rainy weatber, I found it necessary, on many occasions, to dry the 
slices in an oven* The erection of drying -houses, therefore, would be a 
great advantage to the former in such a parish, especially to those whose 
lands are far in the interior, where the soil ia eraiuently fruitful ; but the 
carrying of such heavy commodities as bread-fruit, or plantains in their 
green state, over bad roads to market, incurs an expense and trouble bo 
disproportioned to their value, that they would be almost valueless to the 
raisers. But if the weight be lightened by paring oft' skins and stalks and 
drying, and their valuable parts manufactured into flour, starch, or biscuit, 
^alue would amply afford the carriage. Indeed, it would be found that 
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to cany out thes€ suggestioiis tbere will be value given to entire diBtricta 
which are now almost abandon ed» or the inhabitants sunk in deep povertj", 
and source 3 of wealth opened that will certainly alter the character of pro- 
perty and people. How often have I seen poor women carrying a load on 
tlieir heads a distance of ten milei to market, which, when sold, would not 
yield above one shilling or one sixpence ! It was of the green fruits, or 
root 3, and therefore heavy, and of amall value ; whUe, in its prepared 
itate, they could carry a burden of six times its value ^ and thus introduce 
wealth and many comforts into these now poor interior districts* 

It is important to inquire the value of the starch of the bread-fruit, as a 
starch for the manufacturer ? As au edible it is quite equals I believe, to 
arrowroot. But what will Manchester or Glasgow manufacturers give for 
it? Who knows but it may equal the far 'famed Glenfield starch I 

2nd. The Flour of the Plantain. — This is well known in many parts of 
the West Indies under the name of Conquintay, and ia highly eateemed, 
and extensively used as a food for invalids and children. It is decidedly 
superior in these respects to arrowroot^ in consequence of its nourishing 
and strengthening qualities. It may also be stated that it is curative of 
diarrhcea and similar bowel complaints, in consequence of the tannin which 
it contains. Hitherto it has been hltle known here ; and it is hardly known 
at all in Europe, where, iiowever^ we believe it would be greatly prized, 
and would supersede the patent groats and patent barley, and similar 
preparations. 

The pi Em tain for fiour must be cut not only before it ia ripe, but a little 
before it h what is called '^full.'* It must not, in any of the processes to 
which it is to be subject, come in contact vfith iron or steel, which instantly 
impart to it an inky black colour. It must be sliced with nickel, or silver 
plate, or even ivory or hardwood knives, and dried, and in all other 
respects treated hke the bread-fruit, as above stated, and it is available for 
the same uses, only it must be manufactured by stamping in a wooden mill 
or mortar, and cooked in tin or an enamelled vessel. There is a pleasant 
soft f ubiess in the taste of cake or pottage of the plantain flour, which will 
always recommend it, in whichever of the forms above recommended it is 
used, except baking it into bread. It is capable of being combined with 
flour, so as to make a tolerable coarse baker's bread ; but it is not, so far as 
my experiments have gone, likely to be in request for that object. But for 
all the others above enumerated it will be found (the one precaution as to 
iron being attended to) a most valuable addition to articles of diet. Plan- 
tains, from tbeir bulk, cannot be transported from interior places in the 
green state, but when made into flour the value will bear the charges of 
transportation, aye, and of exportation, too. 

The starch drawn off from the green grated plantain appeared to me 
unusuollj thick and clammy. I wish that some one better acquainletl with 
the qualities, on which the commercial value of the article to the manufac* 
turer depends, would examine and report on it. 

The residue, after the starch is separated, which I call " Plantam Tapioca, 
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ii a pink coloured substance, which crumble a easily, and when cooked (alwayt 
avoiding iron vessels) by boilingni as ia done with arrowroot and tapioca^ and 
seasoned with ingar^ it forms, when eaten w^ith tmlk, a pleasant food, of a 
delieate and agreeable flaTOur, But, besides being a good strengthening 
food for children, atid persona of sedentary habits, from its Hghtoese and 
easiness of digestion, it would, 1 think, be a substantittl food for lahoureii, 
especially European. 

The substance ft to which I have song^ht attention by this paper are :— 
1st. The bread-fruit flour and meal ] 2nd. Bread-fruit biseuits ; 3rd. Bread- 
fruit starch ; 4th. Bread-fruit tapioca (that is, the residuum, after separatioa 
frotn the starch) ] 5th, Plantain flour and meaJ ; 6th. Plantain starch ; 7th* 
Plantain tapioca. 

Should any of my readers, especially intelligent ladies, be induced to try 
the qualities and uses of some of these articles in any of the ways 1 have 
fiuggested, the results will be a cotnmunication of much importance to the 
domestic well-being of the community, especially to the inhabitants of 
interior districts j and I hope they may be persuaded to communicate these 
to the public. 

I cannot help suggesting for consideration how much these facts show tfte 
value of the interior, eool, healthy lands of this island to intending Euro- 
pean enagrants. I have observed farm and emigrant life in America and 
Canada, and I feel certain that there ia no country on earth where, with m 
little labour, the *^ gushing abundance" of the farmer's table couM M 
quickly, and with so small a cost of labour, be established, aa in the tml^ 
seasonable diatricts of this island. It is a low, a very low estimate, to faf 
that one-third of the labour which is expended on agriculture in Canada on 
a farm would, if expended on a settlement m this island, accomplish a far 
larger return in comfort and substantial profit to the cultivator. Farinas— 
roots, pulse, fruita, and oils, without end, and the indispensable groceries of 
civiUaed life — coffee and sugar — can be had growing at the door, to all of 
which add our infinite variety of fibres, the cultivation of which cost almost 
nothing, and the prepartion might he rendered easy and inexpensive. 

Kingston. W, W. A. 
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fON THE KATURiU- HIBTORT OF THE LAC INSECT (COCCUS 

LACCA)* 



BY H. J. GABTEB, F.R.S. 

[ReOable scientific information respecting the Natural History of tlie I*u 
insect has hitherto been much wanted* The only details we have previ- 
ously met with were contained in a paper communicated to tbe Roya^ 
^Society lo far back as May 24, 1781, by Hr. James Kerr, of PatuaJ^ 
"Editor. 

■ From the Anuala and Mngnzine ol Hivtural Hiatoiy. 
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Haying bad an opportunity of eiaminiiig the lac insect juat previous to 
tbe evolution of its youngs and of watching the latter part from thia period 
up to the time at which they become incarcerated in the resinous 
substance which they secrete around themselves, known in commerce 
hy the name of *Mac/* and finding that tk description of the changes 
which the insect undergoes still remains unpublisiied, ao far as I am aware, 
while that which has been stated on the subject is more or leas incorrect, 
I am not without hope that the following observations may prove both new 
and acceptable. Thus much is known — that the substance called " lac " 
consists of a resinous incrustation^ partly encircling or scattered over the 
small branch ea of several trees and shrubs of different kinds in India ; that 
the incrustation is cellular, and that each cell indicates the position of one 
of til e insects which secreted it ; that the insect contains a red colouring 
matter, called " lac -dye," which is also an article of commerce, and is 
allied to cochineal ; and that, at a certain period of the year^ vast numbers 
of young animals -leave these cells, and, spreading themselves over the 
neighbouring branches, fix themselves to the bark, which they pierce with 
their beaks, and begin to ponr forth from their bodies the resinous sub- 
stance above mentioned. 

On the 25th of June last (1860), my attention was drawn to the subject, 
more particularly by a fresh branch of the custard-apple tree {Anona 
squamosa)^ bearing portions of the lac, having been presented to me by my 
fi-iend Major Bnrke. The branch was taken from a tree growing in tbe 
enclosure of the Bombay Mint, within a few yards of the sea, and in the 
midst of tbe smoke of steam-engines, smelting^fumaces, and the atmo- 
sphere of a crowded population ; while tbe resinous incrustation and the red 
colouring matter, both in quality and quantity, did not appear to me to be 
less than that which is produced by the insect in localities widely separated, 
as well from tbe sea as from all human habitations. On receiving this 
branch, and observing that it was fresh, and that the iusccta in the incrns- 
tatton were also^Iiving, my curiosity was directed to ascertaining the form 
and organology of the latter. Meanwhile tbe young began to pour fourth 
—that ia, on or about the 1st of July, and by the middle of that month the 
whole branch had become covered by them ; but, for want of nourishment, 
as they became stationary, ao they died, without, apparently, secreting any 
of the resinous substance around them ; and thus 1 was obhged to visit the 
custard-apple tree itself, for the purpose of examining the subaequent 
changes the insect undergoes, which changes, together with a description of 
tbe form and organology of the full-grown insect, so far aa 1 have been 
able to ascertain tliem, will now be related. 

The firat feature that strikes the eye on looking at the surface of the 
incrustation, when the insects which are within it are alive, is the presence 
of a kind of white powder, hke that observed about the cochineal insects ; 
this is concentrated here and there into httle spots, and, on being more 
cbsely examined, will be seen to be chiefly confined to three branches of 
curly, hair-hke filaments, which radiate from three small holes in each 
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spot. The holes are situated triangularly with respect to each other, im 
being closer together thaa the third j which ia the largest, and which, by 
and by, will be found to be the anal, while the other two will be found to 
be spiracular apertures : all three are continuons, with corresponding aper- 
tures in the insect, from which the white filaments originally proc^ 
which filaments we ahaU here after ohserve to he the attenuated extremities 
of the tracheie. I£ we now examine tbe contcnta of the interior, which we 
may eaaUy obtain entire by dissolving off the lac in. spirits of wine (for, 
from their tenderness, they can hardly e^er be e^ctricated without rupture 
by aimply breaking the incrustation), it wUl he observed that each cell h 
filled with a single insect, which ia now almost as much unlike one a5 any 
object can well he unlike another- — consisting of a pyriform sac of a dark 
red colour, smooth, shining, and presenting at its elongated end one, and tt 
its obtnse end three papillary processes ; the former, which is a continuatioa 
of the elongated end, is fixed to the bark ; and the three latter, which pro- 
ject from the middle of the obtuse end, are respectively continuoua with the 
three holes in the lac above noticed- Aa with these holes so with the three 
processes ; one is much longer and larger than the other two, which latter are 
of the same size ; the former is also further distingnished by having several 
haira round the margin of the aperture which exists at its extreniity— a 
point which it is desirable to remember, as it iviU aerve by imd bj to 
identify it with the anal extremity of the animal when in its insect fonn. 
So far, the spirit of wine assists ; but when we come to the contents of tbe 
body, it is not only necessary to avoid nsing spirit of wine, from the dlB* 
figuration which it occasiona by causing the tissues to contract ^ but also to 
extricate the body by fracturing the lac, and dissect its contents aa quickljr 
as possible on acconnt of the rapidity with which they pass into diasoluticin 
after death : this is probably the reason why this part of the history of the 
insect has remained unpublished up to tbe present time. Directing our 
attention to the interior, after the rupture of the insect, which takes place 
more or less with that of the lac, we are at onee struck with the volmni- 
nousness of the organ containing the red colouring matter, which orgm 
thus obscures everything else ; and it is not before a quantity of it ia 
removed by gentle edulcoration, that we can (still under water^ for 
the anatomy of thJa insect can be studied in no other way) arrive at ft 
view of tbe other organs of the body, when it will be observed that 
there ia an alimentary canal, liver, tracheie, and, last of all, the organ 
containing the red colouring matter, which we shall presently find to be the 
ovary. To each of these organs, then separately and briefly, we will now 
give our attention. The alimentary canal commences with an attenuated 
shapeless cesophagus at the elongated end of the body, vvhich is thus see] 
to be the oral extremity, and after passing upwards for about two- thirds 
the abdominal cavity, where it becomes enlarged and convoluted, turna bi 
to make a single revolution^ in the course of which it soon become* 
diminished in calibre, and receiving the hepatic duct at this point, terminates 
%i length in the rectum, which openi at the great papillary process, Thfti 
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llvetr Gonilsts of a, single straight sacculated tube, uf tlie same size th rough ~ 

out, presentitig n yellow colouTj and giviog off the hepatic duct a little 

nearer one end than the other, while the trachea; are amassed into bundles, 

apparently without order, and send forth many of their extremities tli rough 

ihe two small, && well as througli the large anal apertures to terminate on 

the surface of the lac in the way above mentioned. Lastly, we come to 

the ovary^ which consists of a voluminous tree of tubes, Apparently branched 

dichotomouslj, with each branch, large and small, bearing long elliptical 

pouches, in eacb of which, again, is a correspondingly shaped ovum— the 

wbole nearly filling the body, and terminating in a single oviduct, which 

opens (probably through the rectum) at the anal aperture. The ovum, on 

the other hand^ consists of an elliptical transparent envelope filled with 

little cells, each of which contains oil (?) globules, and globules filled with 

tie red colouring matter. The oil -globules are Bpherical, uniform in m^e, 

and much larger than the red globules, which are also spherical, but 

distinctly separated from the oil-globules and from each other. Whether 

these bodies respectively have delicate cell-walls or not, 1 am ignorant ; but, 

while they are both distinctly defined in the ovum when the insect is first 

apened under water, both soon burst by imbibition^ and become lost to 

TOW by dispersion of their contents. Thus, the red colouring matter 

exists originally in the form of distinct globules, or in cells in the ovum. 

The further changes in the ovum, preparatory to the full development of 

tte embryo, I have not folio we<l ] but about the beginning of Juiy the 

young ones are perfectly formed, and, issuing througli the anal aperture in 

ihe incrustation, they creep on to the neigbbourJng parts of the branch, 

lad, Boon fixing themselves by inserting their beaks into the bark, as before 

itated, commence secreting the lac or resinous substance, in which they 

won become incarcerated. Mjrriads issue in this way, as may weU be 

CQaceived, when, at a guess, I should thinks each insect contained a 

diousaJid J but by far the greater number die ; for, although the branch ea 

lecome quite red with them, it is only here and there that a few, scattered 

or in groups, live ; the rest stiU remain attached to the bark, but dried up 

lad dead, which may arise, perhaps, from uot having been sufficiently 

developed, or not being strong enough at their delivery to pierce the bark 

for sustenance. On leaving the parent the young coccus is of a mimum-red 

colour, about one-fourtieth of an inch long, elliptical, obtuse anteriorly, 

without any division between the head and body, possessing six legs, two 

mtenna?, two small eyes, marginal and lateral, and two long hairs, growing 

from the penultimate segment of the abdomen; the body segmented 

regularly ; the oral aperture ventral, and placed at some distance from the 

interior extremity ] two tufts of white, powdery, hair -like filaments 

kdding from the sides of the thorax respectively, in the place of wings, 

md. a tuft of the same kind, bifurcated, and curling outwards on each side, 

^tqecting from the anal orifice. And orifice surrounded by a row of 

bc^ strong hairs. At this period the insect is almost too small for 

summation organologically ; but after it has crept off the mcrustation au^' 
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on to the bark of the braDch, it sooxl becomes statioiMiy, and enlarging as 
the reBinou^ Becrctioa eiud&a from the Burfkce of the body ao as to surrouiid 
ftll parts except the oral orifice and the three apertures from which the 
three white tufts issue, at the expiration of a month (that is, by the middle 
of August) it measures in length almost the eighteenth part of an inck If 
we now examine it minutely, it wiU be observed that the legs, antenna^ 
and the whole of the cbitinous paita of the body have become almost 
midistinguisbably incorporated with the resinous secretion, which, when 
dissolved from the insect by spirit of wine, leaves the body abiMt 
in a krral or caterpillar form, but without eyes or any other appen- 
dages, save the three white tufts of hair-like filaments, and the 
proboscis, which h now fully developed^ The proboscis consists 
of a fleshy projection, situated at a little distance from the head, 
yentrally, presenting a depression in the centre, from which issue fom- long 
hairs of setse, based internally upon as many pyramidal inflations, situatijd 
^nuMt at right angles to each other, and supported bj other hortjy elemeata, 
which also appear to belong to the machinery of the proboscis. These 
hairs together form the penetrating organ through which the juice of tbe 
tree is extracted ; but whether they are hoUow, and do this individual! v, or 
form a single tube by combination for this purpose, I have not been able ts 
determine. On the other hand, the three apertures from which the wMte 
tufls proceed, and which are now seen to open through the incrustatiea, 
are observed to be situated in the thorax and at the tail respectively— thus 
identifying the latter, which still presents the circle of hairs round the anil 
oritice, with the large papUla or anal orifice of the fnll«grown insect, aod 
the former or thoracic aperturea with the two other papilla;, which appeal 
to replace the wings. The white projecting from these we have already 
seen to consist of the extremities of the trachea;, covered with a white 
po wder. Thus we see th at th e increase of size, whi ch takes place in t he female 
insect, from its locomotive form to its ultimate development in the fixed 
state, is chiefly effected by an enlargement and elongation of the body 
between the mouth, oa the one hand, and the parts from which the three 
white tufts project, on the other ; for the oral extremity simply becomes 
elongated, and the three other openings of the body remain as near 
together, in the resinous incni station, at the end as they were at the 
commencement. Of what the white powder on the trachem consists, I am 
ignorant, further than that it does not dissolve in spirits of wine like the 
lac J which, on the other hand, appears to be a secretion from the skin 
generally, analagous to the chitinous one which would be required under 
other circumstances. 

Mak IiisecL — On the 8tb of September I visited the custard-apple tree 
again, to see how the incrusted young were progressing ; and on close 
examination of the parts where they were most congregated, observed, here 
and there, little red insects actively crawling over them, which insects 
appeared so hke the original young ones, that I thought they must be a 
few stragglers of a later evolution; but on inspecting them more partieu- 
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larly, they were observed to possesi mucb longer antenna ; md therefore 

it was concluded that they were males, which afterwards proTed to he the 

emse. Seyeral of thera were collected for description, and a amall portion 

of one of the hranches, more or less covered by the incrnsted young, 

brotight away, to show how the secretion of the lac was progrcasing. The 

male is a little larger than theyoang ones at their exit from the parent j it 

has larger antennae, which are hairj^-pluraosej and consist of seven articular 

tions, not incloding the two basal ones; four eyea^ two lateral and two 

imdemeatb the head ; two long b air-like appendages ; covered with white 

powder, proceeding from the penultimate segment above ; and a beak-hke 

homy extension from the lait segment, which is curved a little downwards, 

and composed of two members, an apper and a lower one, both grooved, 

and forming together a cylindrical channel, through which the semen is 

conveyed into the female. Thus the changes which the larva undergoes 

during incarceration, to produce the male, consist in an enlargement and 

alteratiou in form of the antennae; in the differentmtion of the head, and 

the addition of two large eyes undenieath it, which appear to be for the 

purpose of enabling the male, as he crawls over the lac covering the 

females, to find out the apertures in it that lead to the vulvae ; in the 

addition of the niale organ^ and in the replacing of the two hairs growing 

from the penultimate segment on either side of the tail by two delicate 

white twisted cords, composed of the attenuated extremities of the traches. 

There are further differences between the sexes at this period, in the female 

having lost ail traces of eyes, antennas, ojid legs ; whilst, no differentiation 

having taken place between the head and body, the female is reduced to a 

mere elliptical sac^ with but faint traces of tbe original segmentation. 

Prom the thoras, however, project the two white tufts of tracbece, which 

are absent in the male, and also a tuft from the anal extremity, tbe two 

hsdrs before alluded to having disappeared altogether ; but tbe row of hairs 

round the anus, which are now? absent in the male, still remain in the 

female, and appear to serve the purpose chiefly of preventing the secretion 

of lac from covering up the anal aperture. At this period only, the bodies 

of both male and female are about the same sistc (viz., about l-27th of an 

inch long) ; hut while the former has become more highly developed and 

eliminated, for the performance of his special function, the latter has 

become retrograde and permanently incarcerated for hers. So un- 

Eparingly does nature deal with her forms for the development of the 

new being. 

Impregnation. — After having taken home the small portion of tbe branch 
above mentioned, which was covered more or less with the newly incrusted 
brood, on which there were no free males, I was astonished, on taking it up 
Em hour or two later, to observe that two had made their appearance, and 
were actively engaged in impregnating the females. This they do by 
drawing tbe organ before described downwards and a little forwards, just 
OTer the hole in tbe lac which leads to the anal orifice of the female, and 
then inserting it ; afler which the male aita on the hole, as it were, for a 
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few moments^ and then, vrithdrawing the penis, goe^ to another female, and 
HO on till his office i$ fulHUed, 

I now watched the process for some time ; and having sufficiently satisfied 
myself of the fact as just stated, the two males were removed for micTOscopic&l 
examination, and the branch left as before wiihont any. Next morning, to 
my astonJahment, I agai» found two more males on it, actively engaged m 
performing their duty like the former ones ; and then it struck me th^ 
they must come from some of the incnistations ; to I examined the latter, 
and soon saw that there were two distinct tiuds of incrutstations on the 
bark — one circular, slightly larger than the other, and, wlicn isolated from 
the rest (which for the most part are agglomerated), presenting twelve 
notches or teeth symetricaUy arranged round the base, six on each sid£, 
with the three holes above ^ and the white tufts projecting from them m 
before described: this, of course, was the female. The other form of 
incrustation was narrower and elliptical, like that of the young insect at 
evolution, but without serrated base, holes, or white hair- like ap- 
pendages. 

Finally, it was observed that the latter were frequently empty, and open 
at their unfixed and elevated end, while from others the tail of the male 
insect itself was projecting. Thus the origin of the male and the process 
of impregnation as to time and aot were easily determined ; while it was 
also observed that in some parts there were almost, if not quite, as many 
male as female incrustations present, in others not fo rriany. On the 
evolution of the young, therefore, all at first would appear to attach them- 
selves to the bark, and pierce it for nutriment — at least, all thai hve— 
preparatory to undergoing further general and generative development (for 
^ are alike, apparently, when first hatched), and that then they respec- 
tively become changed for the fulfilment of their ultimate functions— the 
males for impregnating the females, and the females for secreting the laii 
and developing the new brood ; but the latter, as before shown, does not 
appear till the month of July of the following year. 

Thus we see that the young Coccus^ as we have termed it, merits rather 
the term of ^^ larva" (from the metamorphosis which it subsequently under- 
goes to pass into the matured forms of male and female respectively) than 
that of ** young insect," Again, all begin to secrete from their bodies the 
resinous substance, even before they have fixed themselves to the hark } ■ 
for those had it which were hatched from the lac on the branch that was , 
first presented to me, after the latter was dry and dead ; so that no doubt 
can exist of the lac being produced by the insect itself, and that it is not a 
mere exudation from the tree, which follows the insertion of its proboscis 
into the bark, as has been stated. But while those which are to become 
males are entirely, though but temporarily, shut in by the lac, which they 
subsequently elaborate from the juices of the tree on which they may be 
located, those which are to become females preserve throughout the three 
apertures before mentioned, from which project the white tufts oT 
trachcEB. 
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These tufta, which, previous to innpre^atbn, consiited of but a few fila- 
ments from each aperture, and thus in no way impeded the functions of 
the male, had so increased immediately after impregnation (that is^ by the 
20tb of SeptemlMr)^ that every part of the branch covered with new lac 
was rendered white by it ; and although there were still a few females 
wbich were not euTeloped by it (and probably, therefore, were not impreg- 
nated), yet| for the most part, they were thickly covered by this cottony 
Ribstance ; and the few remaining males that were present were so inex- 
tricably entangled in it, and prevented from coming into contact with the 
females by it, thatj together with the presence of dead ones, ako entangled 
in the mass, it may be inferred that this rapid evolution of the cotton- hke 
mbfitanee at once indicates the death-season of the males, and tliat impreg- 
mtiou haa been fully performed. One other observation I would add, which 
ii more practical than scientific^ — viz*, that, to obtain as much resin and as 
much colouring matter as possible, the gathering of lac should take place 
Wwards the end of May, or the beginning of June^ just before the evolutiou 
ef the young, which, as will have been seen above, carry away mth them 
the greater part of the colouring matter. In Ure*s "Dictionary of Arts 
Kod llaunfactiires,^' which contains by far the best and least incorrect account 
of this insect that I have met with, it is stated that the evolution of the 
joung takes place in " November or December," and afterwards in *^ October 
or November," while the lac is gathered twice a year, in *^ March and Octo- 
ber." * It b also stated in the same article that the male insect haa " four 
tings," and that there is one to every 5,000 females | while wc are not a 
Ihtlc surprised to see in P. Gervais and Van Beneden*3 '^ Zoologie Medicale '' 
(1859)^ p. STi, that lac *' exudes from certain trees through the punctures 
which have been made by the females." It was this and sundry other state - 
menta, together with seeijig that the insect could be examined successfully 
oaly in the country where it lives, which induced me to avail myself of the 
opportanities presented to me of obtaining as much of its history as I could 
for publication. On the 25th of June I received the branch of the custard- 
apple tree with the living matured lac insect on it, in its incruatatioH. 
About the 5 th of July ^ the young or larvse, about l-40th of an inch long, 
began to issue. On the 14th of Au gust all were fixed to, and progressively 
enlarging in, incrustation, on the custard- apple tree. On the 8th of Septcm- 
kr the males were leaving their inernstatious and impregnating the females, 
adi sex being now about l-27th of an inch long ; and on the 20th of Sep^ 
kmher the females were almost all concealed under an exuberant evolution 
of the white cottony substance (which we now know to be the attenuated 
extremities of the trachea, covered with a white powder), with a single 
mile insect here and thcTe alive, and many dead ones entangled in it* 
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SOME REMARKS UPON SHELLAC, WITH AN ESPECIAL RE- 
FERENCE TO ITS PRESENT COMMERCIAL POSITION * 

BT JOHN MACKAY. 

We have now and then rapid and unexpected changes in the drag 
market. At times there are certain premonitory trjrmptoms of such changes, 
of which those resident in London and Liverpool, and even some at a 
distance, not unfrequently take advantage. Immediate purchases are made, 
or contracts for forward delivery entered into, which very often result in 
large gains to the successful buyer. Or, again, there have been instances 
of a millionnaire stepping into the market and purchasing all that could be 
had of a certain article, holding the same, and only selling at an advanced 
price. Such instances are comparatively rare, because there is in all trans- 
actions of this kind, not only an almost unlimited command of capital 
required, but such a course is necessarily accompanied by considerable risk. 
A very successful and notable instance of such a case occurred some years 
ago, when a well-known banking firm bought up all the mercury that could 
be got, either at home or abroad, stored it up, and held until the price 
advanced so considerably, as to yield a very large and handsome profit, at 
the expense, of course, of those who were in the habit of using this valuable 
metal in medicine or in the arts. More recently a house abroad gathered 
together all the fine Yanilla pods which could be obtained, and in like 
manner kept this market so bare, that most extravagant prices were paid 
for the article. So thoroughly was this game played, that at times large 
tins of Vanilla were consigned to certain parties in London, and if these 
individuals failed in realising an increased price, their [instructions were 
quite definite — to return the whole to Paris, there to be stored up, or sold 
at a limit previously determined upon. At other times a real scarcity may 
be cited as the cause of an advance, and this frequently owing to circum- 
stances over which no one can exercise any control ; such as ungenial and 
unfavourable weather during the season of vegetation, of which we have at 
the present time very good examples in the scarcity and consequent high 
price of belladonna, peppermint, and lavender, or in the cream of tartar 
market, where the continued high price is owing to the effects of the oidium 
or vine disease interfering with the production of wine, and thus reducing 
the quantity of deposit from which this article is procured. But to go still 
further from home, and to come more especially to speak of the article it is 
my intention now to introduce to your notice, I may at once refer to 
the extraordinary position which shellac holds at the present time in the 
commercial world. This substance is known to us all, for although not 
used in medicine, it is extensively employed in the arts. Thus, it is the 
principal ingredient in our finer kinds of sealing-wax, while in that very 
important manufacture, hat-making, it is not only largely employed, but 

• Prom the PharmaceuHcal Journal 
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HO 0iibstitut€ can be foand. For wood polish it is a neceesary mgredieiit, 
and our pia^o9 and other pieces of beautifuUy polished ftirmture would be 
less pleasing to the eye were we deprived of shellac. In varnishes used by 
the ophoiBterer and others, its presence cannot be dispenaed with ; while 
the dye, whieh forms an integral part of tliia gnm resin, is so much used by 
the wooUen manufactnreri that even the gay clothing of our soldiers would 
be dull and dim withont the aid of the permanent and heautiiul lac dye. 

Before speaking of its commercial relations^ it may not be uninteresting 
to refer more particularly to the manner and places of production. Our 
Hupphes are obtained chiedy iVom the East Indies, the diistricts most noted 
being Assam, Pegu, Bengal, and Malabar « and along the course of the 
Ganges. 

The shipments are, however, made principally from Calcutta. In the 
districts above named there are two or three very large establishments at 
which they employ more than a thousand bands. Besides these factories^ 
there are numerous makers on the small scale. A feeling of secrecy 
pervades the estahUsbments, and strangers are refused admittance. On the 
tirigs of certain trees, known as the Fkus reUgiojsaf Ficm indica, lUi^mnuM 
jujuba^ Croton hcciferum^ and the BtUm frondcNta, found in the jungle and 
forests of India, a small insect called the Coccus lacca fi^es^ and there 
deposits a certain quantity of a dark coloured resinous matter. This^ on 
careful examination, has been found to be the stomachs of those insects left 
there after death as food for their larvai, the outer or specially resin coating 
being intended fur the shelter and protection of the young. It is about the 
months of Kovember or December that the brood make their escape from 
their previously protected habitations, and fasten themselves in their turn 
upon the small branch^, Ae these increase (which they do very rapidly) 
the twigs or stems become completely covered, and at a particular season 
of the year are collected, placed in sacks, and carried to the manufactory. 
These encrusted twigs are first ground in a mill to rough powder, and then 
carried away to what is called the dye work of the estabhshment. Here 
troughs are ready for their reception, and after being mimersed in water, 
the natives commence to tread upon the material, so as to remove the dye 
from the resin, &c<, and as this colouring matter is soluble, it is iu a short 
time taken up by the water, run oif into other suitable Tessels, water again 
added, and the process continued, with the addition of fresh quantities of 
water, until the whole is completely exhausted. The remains are then 
collected, the woody fibre, &c., got quit of, and the httle particles which 
remain freed almost entirely from colour, called and recognised in our 
market as seed lac. The different waters which have thus taken up in 
solution the colouring matter of the stick lac, is run into cisterns or vata, 
where the deposition in course of time takes place, and then the powder in 
the form of paste is partially dried, put into square cases, stamped, and 
thoroughly dried, forming the regular lac dye of commerce. It is sent home 
to this country in those small square Uocks, and reduced to powder for the 
purpose of trade. I may as well dismiss this part of my subject by statij 
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that the dye is used very largely and rery extensively in dyeing woollen 
gooda. Struck with a percliloride of tin^ it becomes a fine and very beauti- 
ful scarlet. Thia prefiaratJon k well known » being naade by boiling tin in 
hydrochloric and nitric acids, and from its general use for the above purpose 
has commercially received the naine of lac spirits. 

The great commercial importance of this article may be better underatood 
when 1 mention that from Calcutta alone the annual export is supposed to 
be very nearly four millions of pounds* weight. 

The different kinds of shellac may be named as follows :— Stick lac, shell 
lac, button lac, seed lac^ lump lac, white lac. Various shades of some of 
the above receive the names of garnet j liver, and orange. These are 
dependent upon the quantity of natural dye left in the seed lac before 
it is prepared, as will be immediateiy noticed. The five kinds first 
enumerated are imported ; the last is prepared in this country. 

Stick and seed lac require little notice. The former is the natural prodac- 
tion of the insect already described, and the latter is the remains after the 
extraction of the colouring matter to form the lac dye. The small granular 
pieces of gum resin left are collected as free from extraneous matter as 
possible, and dried in the sun, Button and sheH lac are the two deseriptiom 
most employed in this country, and are both prepared from the seed lac as 
follows :— The grains are placed in long sausage -shaped bags and heated 
before fires, mitil the liquid resin exuding slowly through the interstices cf 
the cloth is scraped off, and immediately transferred to the hjgbly polished 
surface of earthenware cylinders, heated by being filled with hot water. 
The melted lac is spread over these cylinders by men, women, or boys, who 
use for this purpose a palm leaf, and thus produce cakes about twentf 
inches square. It is then, when cool, thrown into chests, and by the 
transit becomes much broken ere it arrives in this country. The finest 
bright orange shellac is believed to be coloured artificially, and I think 
correctly, having had occasion more tboa once to reject samples from their 
peculiar light yellow shade, Orpiment is thought to be the colouring 
matter employed. 

Button, block, gamett and liver lac, are all produced more or less care* 
fuUy from different qualities of seed lac^ the colour and appearance depend- 
ing entirely upon the districts from whence the seed lac has been obtained, 
and the completeness of the removal of the lac dye. Nothing more need 
be added aa to the preparation of these laes — ^and, indeed, I believe no 
further particutaxs are known. White lac is prepared in thia country from 
ordinary shell aC| by being firat boiled in a aolution of carbonate of potash, 
through which a stream of chlorine ia then to be passed. Hydrochloric 
acid is added, and last of all red lead. The white pulpy masa is then 
collected, washed, and pulled into sticks of difier en t lengths. This descrip- 
tion of lac is not much employed, being chiefly consumed in manufacturmg 
the different light shades of fancy sealing-wax. Before proceeding to the 
closing part of these rcmarks^viz., the present commercial relations of this 
article— it may be stated that good shellac should contain from 84 to 90 
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ceal. of redn tlcme^ wiih vanrmg quanUties of colouring matter. When 
not carefiilly preparednr a quantit j of mnd is ol\en present, which d^teriarates 
the laCf and deprecuites iu Talne when used for TamisheSf &c* 

For abont two years there has been a steady, but most unaccountable « 
tme in the price of aU descriptions of lac, Thus, iu October^ 185d, the 
|»rice in the London m^ket, as weU as in Liverpool, ivas 8:?9. per cwt* 
[Daring the same month in 1869 it reached 133s. per cwt,, and in October, 
1860, it sold in the same market at 260s* per cwt. j while iu both the 
enormous price of X14 was obtained in December. At tirst sight, 
one is Tery apt to consider iuch extreme prices the result of spccula- 
tioiLf but I have ascertained tJxe Imi quotation from Calcutta— I mean 
in the market there — to be 57 rupees per mannd. There are, 1 understand, 
S mauads to every 2 cwt,^ or a maund and a half to each 112 lbs.* \ m^ 
allowing each rupee to be worth 28. of British currency, we have the cost 
in India before shipment a» £8 lis. The estimated expense of freight, &c., 
may be roughly stated as £2, which brings np the price on landing to 
JEIO lis. This appears a Tery good margin for the importers. But it is 
said on pretty good authority that there are not at present fifty chests of 
really good, fine, orange shellac to be got in London. If this he correct^ 
then the difference given above, between the net value as imported and the 
j price reahaed here, is not to be wondered at, nor can it be called exccHaivc. 
It might, however, very niituraJly be a^ked, what h really the cause of such 
high prices and such scarcity ? The most feasible reason, and 1 believe the 
true one, is, that the native forests where lac has hitherto been found in 
such abundance, have suffered so dreadfully from the ravages and devaata- 
iion of war, that the native collectors have failed entirely in obtaining 
supplies of the raw material. Now this is highly probable, for we kmiw 
that some of the largest lac factories are on the banks of the Gangea ; but 
I then in more peaceful districts this reason cannot be considered tenable* I 
am somewhat inclined to supi^iose that there is really a natural scarcity in 
the jungle of the little lac -producing insect, and that these two cauues, 
operating together, have brought about the present state of matters, One 
very incomprehensible thing is, that the prices of lac dye have not risen, 
and that there is a plentiful supply of this article in the market. This, of 
course^ can ofdy be accounted for in two ways — either, that the supply 
meets the demand, or that very large quantities have been stored up helbre 
the scarcity of lac began. 

The quantity of all kinds of gum lac exported &om Calcutta annually 
[, about eight years ago was supposed to be about 1,800 tons, while, in 1858> 
it fell to about 700 tons, iu 1869 about a fourth lesa, while during the 
present year the quantity has considerably increased. But in November, 
[1858, the stocks on hand in London and Liverpool were 3,059 chests and 
llhags; same month in 1859, 1,316, and in November, I8G0, 1,346. Of these 

• The factwy mannd of India is about 74 lbs. 10 oa., and the baEur maund 82 Iba. 
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I cannQt teU the rektiTe proportions of orange, gbmetj or liver colonrei 
Of couracj all descriptioni are included. There are Teasds, however, msw 
afloat and expected to reach England in due course, having on board no 
leaa than 'dyi%2 cheats and S63 bags of shellac , which, doubtless, if the j do 
not sink to the holtora of the sea, ought to raise our home stocks, and tend 
to reduce prices ; but we are told^ on the other himd^ that there ia a Urp 
demand for the American and foreign market, while all our drug and ott^r 
merchanta at home are so hare of stock, that they will be ready to buy 
whenever the price moderates* 

I dare say it most have occurred to more than one to inquire why, ^ith 
such extravagant prices, some other substance or compound baa never beea 
thought of and introduced instead of shellac. This has been done, bat 
most unsuccessfully* When in London, about eight months ago, I waft 
shown an article which a company juat eatabhshed were about to make and 
Bell instead of shellac- The price was £S per cwt. cheaper, and those 
about to engage in its manufacture were sanguine aa to the ultimate jGEiHiA, 
1 was told, whenever it was ready to send out in quantity, a sample wodd 
be sent* Accordingly, about a month afterwards, a parcel arrived, regard- 
ing which nij opinion was requested. After carefully trying the artide I 
gave a report condemnatory of ita use in any of the arts or manufactures in 
which the regular lac had hitherto been used. Although I was Httk 
thanked for this opinion at the time, I do not think the stuff I now show 
continued long to be made* Indeed, it really appears to be httle eke thaa 
a mixture of shellac and some aloetic reain, very probable Cape aloes. Be 
that as it may, I am aatisfied from experiment that it could never come into 
competition with even inferior kinds of shellac* 

In closing these few remarks, I may be allowed to express a hope, that 
lac has seen its highest price ^ and that during 1861 it will be considerably 
reduced, I am very unwilling to believe, that native supplies have really 
become extinct ; while the enormous comparative prices still existing, cannot 
but tend to increase that activity and energy in searching for fresh supplies, 
which will, I trust, result in sending more raw material to the native laft I 
manufactories, and thus, by increasing stocks at home, gradually reduce tht 
market price to something more moderate, and approximating the 6tead}f 
prices at which shellac has until lately stood on the price hat. 

P^tac ia a staple produce of the wild tract of country to the eastward oft 
Godavery river, Witliin a round of twenty miles of Mahadcopore ala 
some thousands of rupees' worth is yearly produced* By making adva 
to the Goands, a correspondent aays he has collected large quantities of it' 
for the Hyderabad market, and a great deal more for the same place was 
carried away by others* If it was au object to encourage the supply of thi^ 
article, which grows wild in every part of the vast tract, without anj ard^ 
ficial aid whatever, very considerable quftntities might be collected annually. 
The native process of preparing it ia very crude, and^ in consequence, per- 
haps much of its value is deteriorated* "Under European superintendence 
.that would be soon rectiiied. The lac insect, according to Crawtod^ 
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exists in moat of the forests of the Indiaa islands, but espedally in thoie of 
Sumatra and the Malayan Peninsula. Its produce is, however, inferior to 
that of Bengal^ and especially of Pegu, which countries chiefly supply the 
large consumption of the market of China, while the luc of the Indian 
islaada is principaUy confined to home consuniption. The Coccus lacca ii 
found chiefly on the hiOy parts of Ilindostan, on both aides of the Ganges, 
A white max kiud of lac has lately been found near Madras .J^Ebitcr, 
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A meeting was held in Queen's College, Kingston, on Dec. 7, to consider 
the propriety of organising a Botanical Society. There was a large attend- 
ance of gentlemen. The Rev* Principal Leitch, D.D*, was called to the 
chair, and announced that the object of the meetuig was to consider the 
propriety of originating a Botanical Society, having for its object the inves- 
tigation of the Canadian Flora, Universities (he said) do not discharge all 
their functions by merely teaching the acknowledged truths of htcrature 
and science : it is a part of their duty to organise and instigate original 
inquiry in the different departments of knowledge. Systematic research 
must not only be directed, but to a large extent carried out, by the personal 
labour of those who are connected with universities. This is especially the 
case in a comparatively fie w country , where amateur labourers are few, and 
scientific appliances not generally available. In a new country the prose- 
cution of scieatific research is needfiil, for various reasons : we have here 
commenced at the right point. Industrial production and conwnerce are all 
important to a new country ; and botany, aa now pursued, yields to no 
other science in its bearings on field industry and other useful arts of life. 
Tlic country, too, is comparatively unexplored. The shores of the St« 
Lawrence, along which settlements have existed fi-om an early period, have 
no doubt yielded up most of their botanical treasures to travellers and 
residents ; but we have still an extensive back country that is compara- 
tively unexplored. There is ground, therefore^ for the establishment of a 
Botanical Society, for we have here the great stimulus of being able to add 
to existiug knowledge. In old countries a botanist may long pursue his 
studies, not, indeed, without great benefit to science, but without having 
his labours rewarded by meeting with anything new, with plants that 
bad not been collected and deacribed by his predecessors in the science. 
But here there is room for new discovery : the student may go forth to the 
woods, and hope, sooner or later, to set eyes upon a plant which no human 
eye has seen before. His name, it may be^ will become associated with it, 
and thus a permanent record of bis discovery will be inscribed in the hook 
of science. All sciences have not such advantages : some have not the 
same direct appeal to commerce ; some may Tae as vid\ ^^Qi?ia^4. va. (sfCoK^ 
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countries as in Canada, and thus do not present the same attraction to the 
Canadian resident, who desires to extend the sphere of knowledge. An As- 
tronomical Society, for example, would not have the peculiar advantages of a 
Botanical Society in a country like this. It may be said that now is scarcely 
thd time to commence a Botanical Society, that the country is not yet 
far enough advanced, that botany is not sufficiently studied, to warrant the 
establishment of a Botanical Society. It is true that botany has been 
tieg^ected in this country. While this is a reproach to Canada, it affords 
no reason why a society should not be established. On the contrary, it is 
a streiig reason why an attempt should be made to form one. There is a 
patriotic feeling rising up in Canada which is especially strong in the youth 
of this province, and every well-wisher of Canada must be delighted to see 
it. Here then is an opportunity, by the establishment of this society, to 
wipe off a reproach that has long hung over the country, by prosecuting a 
path of research that has been neglected. The proper method, then, is to 
begin early to engage in the work, and the society will progress, increasing 
not only our botanical knowledge, but fostering the taste for its study. 
Thus, as the science progresses among us, the society will extend, so that 
we may hope in time to see the germ which we this evening cast into the 
soil grow up into a goodly tree, spreading its branches over the length and 
breadth of Canada, which is yet destined to be a great country. 

Professor Lawson pointed out the peculiar sphere in which the botanist 
is called to labour, the range of his studies, and the means required for 
their pursuit. It was of great importance that at the outset the real object 
of the proposed society should be understood. The establishment of a 
Botanical Garden and other appliances must be regarded as secondary to 
the great object of the society, the prosecution of scientific botany. Botany 
is at a low ebb in Canada, at a lower ebb than in most civilised or half 
civilised countries on the face of the earth. At the close of the eighteenth 
century only five dissertations on botanical subjects had been published by 
the whole medical graduates of the great continent of America. Since then 
the indefatigable labours of such men as Michaux, Torrey, Harvey, Curtis, 
Boott, Engelmann, Tuckermann, SuUivant, Lesquereux, and especially of 
one whose name and fame rise above all the rest, Asa Gray, have brought 
our knowledge of the botany of the United States on a level with that of 
the best botanised countries of Europe. The Flora of Canada has also 
been elaborated since then by one who still presides over the destinies of 
botanical science, not in England alone, for his authority is recognised 
wherever the science is pursued. But during a period of nearly thirty 
years very little has been added to our published knowledge of Canadian 
botany. Information respecting our indigenous plants must stiU be sought 
in the work of Sir William Hooker, issued from the Colonial-office in Eng- 
land, in 1833. That work, founded as it necessarily was on dried speci- 
mens carried home by passing travellers, afforded to the botanical world an 
admirable example of how much could be made out of slender material 
when in good hands. Unimpeachable as a work of science, unsurpassed in 
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the whole range of botanical Hteratitre in tlie accuracy and beauty of its 
illustrationa, the Flora Boreali-Amtricufia afforded the means of developing 
still more fuUj a knowledge of the Canjidian Flora, The North Anierieaa 
Flora of Torrey and Gray, and the Manual of the Botany of the Xorthern 
States, offered additional temptatioos to the piiTsuit; but advances have 
not been made commensurate with the advantages that were offered- We 
have stilly therefore, the singular anomaly of a couBtry distinguished by its 
liberal patronage to sciencei dependent for its information respecting its 
native plants on the descriptions of specimens culled by early travellers. 
What Avaa thirty years ago^ and is now, of the highest value can only in a 
partial manner meet the wants of the country in these days, when new 
manufactures and new forms of industry, seeking new pro^iticts to work 
upon, are daily springing np around us. We desire to place the science of 
botany on a more satisfactory footing in Canada than that which it now 
holds J we desire to increase the eadsiing stock of knowledge \ we desire to 
diffuse a taste for the study, so as to add to the number of labourers now 
in the field; and we desire to place on record new observations and 
diseoveriea as they arise. The Botanical Society is, therefore, de- 
signed as a means of carrying out purposes such as these. Canada 
must follow the salutary example of other old established British 
colonies, and conduct for herself investigations into the nature and distri- 
bution of her indigenous productions. We already possess in Canada 
several important scientific societies in active operation* While the Cana- 
dian Institute is of a comprehensive character, embracing all branches of 
science, literature, and philosophy, the special department of geology is 
amply cultivated by the Natural History Society of Montreal, which h^s 
also, however, made valuable contributions to zoology and botany. In 
addition to such institutions as these, w^e have, of stiU more special character, 
the Government Geological Survey^ which haa been instrumental in 
carrying out investigations of the greatest importance to the country, 
whether their results be viewed as intellectual achievements or as contri- 
bntiona to material industry. It is proposed that our society shall have for 
its object the advancement of botanical science ia all its departments- 
structural, physiological, systematic, and geographical ; and the appUcation 
of botany to the useful and ornamental arts of life. The means by which 
this object may be accompUshed are various, and w^ill come before ns for 
discussion from time to time. In the meantime, it is proposed that there 
shall be monthly evening meetings in Kingston during the winter for the 
reading of papers^ receiving botanical inteUigeace, examining specimens, 
and discussing matters of scientific interest in relation to the science ; also 
that there shall be field meetings during the summer in distant localities in 
Canada, as well as in the other British Provinces of North America, and 
occasionally also in the adjoining States, whereby our members may have 
an opportunity of investigating tb^ botany of districts that have been 
imperfectly examined. By the above, and similar means, much important 
information ma/ be brought together, Sutti £aitl% ^ui t^SPC&H^^ laa^ V'^i 
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aeience, as are latd before the iociety, from time to time, will afford 
materials for the pubUcation of '^ TransBCtiona,^^ whereby our storea may be 
Tendered available to tbe public in Canada, and to botanists In othet parts 
of the world. In addition to such means, the society may greatly promojte 
its objecti by correspondence with botanists in other coun^ca, ^d 
eipecially with those who are located heeide the extensive public herbaria, 
botanical Ubraries, and gardens, in Taiiona parts of the United States and 
Europe. By correspondence with such persons, many doubtful points in 
nomenclature may be set at rest, while the existence of information relatuig 
to Canadian botany may be ascertaiued that might otherwise remain 
unknoAvn. Botanista distinguished in certain branches of the science may 
be called upon to fumiah reports on their special subjects^ for which 
materials may be brought together by the members* Such aid will be of 
the greatest value to the society, and I have therefore gratification in 
informing you that communications have already been received from some 
of the most active botanistR in the United States, England, Scotland, and 
Prussia, promising cordial co-operation. So soon as preliminary operations 
enable us to proceed to the discnsBion of f^cientifjc business, you will also 
have an opportunity of ascertaining that we already have observers through- 
out the length and breadth of Canada, as well as in the other ^'orth Ameri- 
can provinces, from the Red River in the far west to tire island of Pri&iee 
Edward in the east. In common with the botanists of other countries, we 
must necessarily take cognisance of those discoveries in structural and 
phyiiological botany which aie daily challenging a careful examinatioiL 
But our position in a comparatively new country points out to ns a spedal 
path of research w-hicb it will be our duty to follow— that which has for its 
object tbe investigation of tbe species botany of Canada, the geographical 
and local distribution of the plants. The indigenoiis plants, whose pro- 
ducts are now naed or are capable of being applied to the useful arts^ will 
deserve a large share of attention, and no doubt regard will also be had to 
those that are suited to our climate, but have not yet been introduced. 
Strewed around our path in the woods and on the shores of our lakes arc 
many plants capable of yielding food and physic, dyeing and tanning 
materials, oils, bres for spinning and paper-making, &c. Even in tlie 
midst of the city*of Kingefon, growing on vacant lots, and in eourt yards, 
there are drug-plants enough to stock a Liverpool warehouse. Such will 
no doubt be brought into use when better known, and thus an increase will 
be effected in the production of the country. Two things are neceasary for 
the successful prosecution of such researches— a good botanical library and 
a good herbarium. During the past year botanical works of great value 
bave been added to the library of Queen's College, and these, together with 
others in private handa, which wil! be accessible to members of the societj, 
embrace almost all the works that have a direct bearing on tbe Canadian 
flora. There is thus laid m Kingston^ ihe basis of a botanical library, which 
it will be tbe object of this society to foster, by additions obtained bv 
purchaBe or exchange with other scientific bodies, provided a snitabk 
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arrangement is made with the university authorities. With respect to a 
herbarium, or collection of dried plants, this is justly regarded by cyery 
Botanical Society as absolatuly neceiaary to enable members to refer 
Bpecimeua correctly to their species. It will therefore be eatisfactory to 
know that arrangements are now in progress, whereby the herbarium, 
presently attached to the Natural Histtiry Chair of Queen^s College, will be 
re-arranged in a convenient room, so as to become available for this purpose. 
The herbarium embraces a fair representation of the floras of Europe, 
A^ia, Africa, and Australia, and ia eapecially rich in American species ; it 
has been named with great care, under favourable circumstances, many of 
the epecimens, in. difficult and obscure families, having passed through the 
hands of such botauista as Baltbur^ Greville, Gray, Babington, Heldreich, 
Hooker, Lindley» Brnch, and Schimper, Syrae, Wilson, Berkeley, Moore^ 
Mitten, Tuckermanu, Carrington, Watsan, Lowe, Lindsay, Harvey, Leigh- 
toa, and other authorities in nomenelature. In addition to anch meant as 
the above, there ia now an abundant supply of excellent microacopes in 
Queen's College, with all needful apparatus for the prosecution of minute 
researches and microscopical analysis. It will be observed that we propose 
to occupy a new field of re Be arch, to cut a new sod that has hitherto been 
walked over by Canadiatijg in comparative neglect And, as before culti- 
vation can take place, a clearance must be made, so I have endeavoured to 
answer some of the objections that might be started to the formation of 
#u.eh a society^ and to point out the nature of the ground which it proposes 
ta oceupy. While leaving to other sodetiea the discussion of the more 
gea^ral questions of science, and to special soeieties their peculiar iopici, 
we propose to employ the Botanical Society as an instrument for the 
collection of facts and the working out of details, which are of immediate 
idteret^t to tbe botanist alone, but of the greatest importance in leading to 
correct results in general science^ Scientific societies on a broader basis 
have too often degenerated into popular institutions, calculated rather for 
the amusement of the many, than for the encouragement and aid of the 
few who are engaged in tlie prosecution of the original discovery. We 
shall be guarded against such a result, in a great measure, by the special 
object of our institution, but it will be needful, also, while we attempt to 
spread a taste for botany, and to diffuse correct information as to its objects, 
its discoveries } and its useful applications, that we should seek rather to 
bring our members and the public into scientific rnode^ of thought and 
expression, than to allow our society to yield up its scientific character to 
suit the popular taite. There is much reason to beUeve that the want of 
an organisation of this kind, who«e duty it is to collect and record facta 
and discoveries, has been the means of losing to science materials of great 
value. There have been casual residents in Canada, at different times^ who 
have made collections of greater or less extent, and who have, in some 
eases, carried out special investigations in botany, without leaving any 
printed record of their labours. Some of l\\e&ft mBCj «i,V^\:^ T^iK.\a>sA "k^OTv 
QbUvion ; but there are also other ob^erva\40U% -ms^ ^^x^im'i ^aail^ Vj 



present reaidenta in the coimtry which, we may confidently hope, will be 
made avaiJable to the iociety*i ptirposes. Profeasor Williamson^a long 
residence in Kinpton has enabled him to miike an extenaive serief of 
obserrations on our local flora, which are of the greatest interest, and other 
professors of Qneen'a College have followed his example. Some of our 
graduates and students have also, of late jears, made collections of greater 
or less ejctent, during their vacation residence in different parts of t^ie 
country. The neighbourhood of Kingston and the adjoining islands hare 
been investigated by Mr, Andrew T. Drummoud, B.A., who obtained a 
prize for his valuable collectioa, in the Natural History Class, two years ago. 
l>r. Bupuia has collected the plants of the rearof Fronteoac and Ernesto wn, 
while Ifewboro', Perth, the Ottawa country, have each their coUecton, 
Dr. Giles baa, I believe, been devoting special attention to Lichens, Mr- 
Schnlt^ has had an opportunity, during the past season, of hotanising the 
Red River Settlement, and I have received notices of collections, formed hy 
OUT students in other distant locahtics, that may prove of great interest. 
Circumstances such as the.se give us reason to hope that our efforts to raise 
np a Botanical Society will he attended with success, and that its labours 
will be beneficial in leading to a more extended knowledge of the indige- 
nous productions of Canada, The objects sought by the establishment of a 
Botanical Society in this country are of great importance, both in a scientific 
and economical point of view. The field is broad, and the soil is rich 
The extent to which we can cultivate it will depend entirely upon the 
number of the labourers, and the zeal and industry which they display. 
Let us, therefore, be not disappointed with our first results. Let ns lay a 
foundation, and persevere in the work, and workers will gather around as 
as they have done before in the Botanical Societies of other countries. To 
organisations of this kind, more than to any other means, are we indebted for 
the advanced state of botanical science at this day ; and in a couiitry such 
as this, it is especially needful to have a wide -spread organisation in ortler 
to ehcit satisfactory results* Li an attempt to organise a society such na 
this, we may confidently appeal to many classes of the community. The 
theologian and moralist see in the vegetable kingdom a display of the power, 
and wisdom, and goodness of our Creator, and beautiful types of spiritual 
teaching ; the medical man recognises in it the source of his most ^Joteat 
drugs ; the sanitary reformer knows that the simplcT forms of vegetation are 
ofl:en the cause, and more frequently the index, of widely- ipread diseases \ 
the lawyer finds, in tlie microscopical structure of vegetable products, a 
ready means of detecting frauds, adulterations, and poisonings ; the com- 
mercial man recognises the value of a science having such hearings^ and 
directly devoted to the extension of the sphere of industry ; the spinner 
and paper-mEiker must here obtain their knowledge of the mechanical con- 
dition of vegetable fibres ; the farmer, the gardener, the orchardist^ the 
vine -grower, the brewer, the dyer, the tanner, and the lumberman, must 
all apply to botany for an explanation of matters that daily come before 
them in their various avocations. As an utilitarian institmion, then, our 
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society ia worthy, and will no doubt receive wanu support ; but it is to be 
boped tbat m&ny 2ealouB labourers will enter tbe field from bigher motives 
— a desire to promote the causae of science. 

PKOFESSOK LrrCHFIEUj'S N0TB3 ANU STJOGBSTIONS* 

Dr. Litcbfield aided in the formation of the London Botanical Society, 
and will do all in bis power to aid a similar Bocietj here. Canada is 
interested in diffusing a knowledge of ber botanical productions, and equally 
80 in acquiring productions from other countries suited to her soil and 
climate. The University of Queen's College is interested in the formation 
of a Botanical Society and Garden, botany being taught in the College. 
The piece of land in front of Queen's College has a fine aspect and excellent 
drainage. It ia well situated as a site for glass bot-houses. If the College 
land is found insufficient in quantity for a botanical garden, other lauds 
might be obtained for extending the garden. The new garden of the 
Londou Horticidtural Society will be small in extent, but promises to be 
all the more i)erfect in its arrangements, partly perhaps in consequence of 
its drcumsGrLbed area. The gardens of the Apothecaries^ Society at 
Chelsea, and of the Botanical Society in Regent's Park, London, are of 
comparatively small extent. A garden of small size, with space for subse- 
quent extension, involves less outlay, and is more easy of accomplishment* 
Half an acre of hot- house on the new and economical plan invented by Sir 
Joseph Paxton could he conveniently and cheaply placed on the ground 
referred to in front of the main building of Queen's College. I append 
fifcetchcs of the plan. The cost would be small, the frames being made by 
machinery of Canadian wood, and the glass procured from Birmingham, 
St. Helens, or Newcastle. The glass houses axe portable, as well as cheap, 
when constructed upon this plan. If a terrace walk was constructed to run 
parallel to the broad balcony in front of the College building, and beneath 
tlus terrace was placed a Faxton or Ormson glass bouse, it would afford 
good space for delicate or exotic productions during the Cai^adlan winter, 
and admirable exhibition buildings during the summer and autumn. From 
the balcony, iu tine weather and during exhibitions, addresses and announce- 
ments might be made to members and visitors on the terrace beneath. In 
the College class-rooms lectures might be delivered, and scientific meetings 
and conversaziones held. The balcony would serve the purpose of a music 
stand when music is deemed desirable^ To establish a Botanical Garden as 
well as a Botanical Society in connection with the College it would be 
necessary, first, to obtam the sanction and assistance of the College 
authorities j second, the cordial concurrence and co-operation of the public, 
and more especially of those who take an interest in horticultural pursuits. 
The equivalent to the College would be that the Botanical Garden would 
render its organisation more complete, and would fiimisb the Professors of 
Botany and Materia Medica with specimens to illustrate their lectures and 
teachings. The interest excited in a scientific su^i^ei^l \axi^\\l m \W Q.vi^ia.i^^ 
would add to the nmnber of pupils in the eUaa^s. TW ^w\i\\^ >«w^^ 'asA 




an equivalent in h&Ting, m the very centre of tlie city, and of easy access, a 
Botanical Garden fumiahed with aU that is needed for horticultural and 
florkiilturttl display s — a place of high intellectual resort^ to which ihe>' may 
hereafter proudly point ae one of the first institutions formed in Canada for 
the advancement of botanical science. The Electoral Di vision Society for 
promoting horticulture, agriculture, Sec, and the City of Kingaton Ilorticul- 
tnral Society, which tlu^ year united to render their e^thibitions more 
complete^ would douhtlesa come frankly forward lo aid a society whose 
object! are in a great measure identical with their own. These two aocietiei 
collected in the locahty in 18 GO, with the addition of a Government grant 
for the fiirtherance of the objects, a sum of nearly 1,500 dols. One -half 
thii amount would be sufficient, on the simple and economical plan of Sir 
Joseph Paxton, for the construction of a glaaa house 100 feet long 
with twelve feet lights. I quote these figures to show that the object is 
not unattainable if there ia a deaire to accomplish it. The proposed Bota^ 
nical Society would materially strengthen itself by opening communicatioD 
and exchanging courtegies mth older societies in other parts of the world. 
Contributions to the gardens might be procured from London and Paris, 
Edinburgh, Glasgow, and other places- Such men aa Profesaor Lindley, I 
Sir W. J, Hooker, Dr, Balfour, and others connected with Botanical So- 
cieties and Gardens, should be invited to take an interest by being nomi- 
nated associates of the society, * * * After all, howcTer, the success 
of the proposed Botanical Society must depend upon the intelligence, ear- 
nestness, and activity of ita members. Botany is a science that may be 
taught in a popidar, as weH as scientific, form to the young as well as to 
the old, and to one sex aa well as to the other. The botanical garden has 
charms which can be appreciated by all* The country around is rich in 
Bpeciniens of interest to the botanising student, and the formation and 
labours of the society may alike tend to develope latent talent, improve 
onr knowledge of the Nort^American Flora, and ejitend the area of ecien- M 
tific knowledge and researd^ 1 

The Rev. Principal reviewed some of the leading points brought forward 
in the addresses, and referred briefly to some of the more important advan- 
tages that might accrne to the country from an institntion such as the one 
that had been proposed, aUuding especially to the inducements which it 
would give to botanical research. Dr. Lawson, he said, when enumerating 
the grounds for the establishment of a Botanical Society, omitted the 
weightiest of all— viz., that we can count upon his services. Without hia 
large and valnablq experience in the management of such eocieties, I fear 
we would have little heart to carry out the scheme. lie for a long period 
acted as the secretary of the Edinburgh Botanical Society — one of the moat 
jtctive in the worhl ; and, from his accurate knowledge of the details of 
management, and hia well- merited distinction in botanical science, he it 
qiiaUfied, in no ordinary measure, for organising such a society as tlie one 
^ we contemplate. The labour will fall chiefly upon his shoulders, but we . 

must pledge ourselves to lend him every assistance in oiur power. ■ 
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THE SHEA BUTTER OF AFRICA. 

Small quantities uf this soft iolid oil, mentioned by Mungo Park in his 
Traviels, have recently come into commerce from the West Coast of Africa j 
and, as comparatively little is known of its origin, the following particulais 
nmy prove of inlereaL 

This oil or bntter is obtained from the fruits of Bassia Par kit ^ hy boiling 
them in water. It is called by the natives in some parts ori^ and is now 
eiported from Abbeokuta. Like the batter of Bassia bat^racea and other 
allied species in the East, it has a medicinal repute , being esteemed^in rhcu^ 
tnattsm and contraction of the limbs. In India Bassia butter is used by 
natives of ratd^, perfumed, as an unction. Bcibre descdbijig the African 
ahea butter, we may allude to the Indian fats. 

1. That obtained from the fruits of Bassia longifoUa by expression is 
called Illoopci oil. It is used for burning in lamps, and for making aoap, 
and is a common substitute for ghee and cocoa-nut oil b the curries and 
dishes of the common people. 

2- The seeds of iJ. lait/hlia also yield a large quantity of oil by exprea- 
sion, which is only used by the common people for burning. It has been 
imported into this country under the name of Mohwa oil, and recently 
under the name of vegetable oil, from Calcutta. It is usually of a greenish 
white colour, having hardly any taste or smell, and of the consistence of 
common butter. It melts at 97* Fahr., and is composed of 50 parts solid 
and 44 of fluid oiL The Bassia ladfoila is produced plentifully in Bengal. 

3. Bassia hutiiracea produces a fine vegetable butter, which bears the 
name of Fulwa or Phulwara butter in Kepal and Ahnora, and is a soft solid 
at 95"^, The kernels of the fruit are bruised to the consistence of cream, 
which is then put ijito a cloth bag, with a moderate weight up(m it, and 
left to stand till the oil or fat w expressed ; it becomes immediately of the 
consistence of hog's lard, atid is of a delicate white colour. Dr. Adaras, in 
the *' Voyage of the Samarang," says a concrete oil is obtiined in Borneo 
irom the expressed boiled fruit of either Basda hngifdia of Linnieus, or 
B. bufifracm of Eoxburgh. It ia made up into large round flattened cakes 
of the consistence and colour of cheese^ and also in cylindrical mij^ses^ wjiicli 
have assumed the form of the bamboo- joints, into which it had been poured 
when in a liquid state. Judging from some cotydelons which were in^purtcd 
not long since, as the source of the Borneo vegetable tallow, that concrete 
<3il must be referred to another, at present undeiined, tree. 

4, Shea butter (Bassia Parkii). The foDowing extract from *' De Caille's 
^avels^^' f^oL i, p. .311, furnishes the most full detads we have met 
with ; — 

^' The butter tree or ce is very abundant in the neighbourhood of Time. 
It grows spontaneously, and in height and appearance reaemhles the pear 
tree. The leaves grow in tolls, supported by a very short foot stalk. They 
are round at the top, and, when the tree is young, they are six inches long. 
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Wben the tree growa old tlie leaves become smaller, and resemble those of 
the Saint Jean pear tree. It blossoms at the extremity of its b ranch ea, and 
the flowers, whicti aria small, grow in clnaters, and are snpported by a Tery 
*trong pedicle, Tlie petals are wliite, and the atamins are niimerons and 
scarcely perceptible to the naked eye. The fruit, when mature, is as large 
as a guinea lien's egg, of otaI shape, and equal at both ends. It is covered 
with a pale green pehicle, beneath which is a green farinaceous pulp, three 
lines thick, of an extremely agreeable flavour. The negroes are very fond 
of it, and I liked it myself. Under this pulp there is a second peUicle, very 
thin, and resembling the white akin which lines the inside of an egg-shell ; 
this covers the kernel, which is of a pale coffee colour. The fruit being 
disengaged from the two pellicles and the pulp, is inclosed in a shell as 
thick as that of an egg, and the kernel is of the size of a pigeon's egg. The 
fruit is exposed several days to the sun, in order to dry it, then pounded in 
a mortar, and reduced to flour, which is of the colour of wheat bran. Aflw 
being pounded, it is placed in a large calabash ; lukewarm water is tlirown 
over it, and it is kneaded with the hand until it attains the consbtency of 
dough. To ascertain whether it is sufficiently manipulated, warm water is 
thrown over it, and if greasy particles are detached from the dough and 
float, the warm water is repeated several timcB until the butter is com- 
pletely separated, and rises to the surface. The butter is collected with a 
wooden spoon and placed in a calabash. It is then boiled on a strong fire, 
being well skimmedj to remove any pulp that remains with it* AVhen 
aofficiently boUed it is poured into a calabash, with a Httle water at the 
bottom to make it turn out easily. Thus prepared it is wrapped in the 
leaves of the tree, and will keep two years without spoiling. The butter is 
of an ash-grey colour, and as hard as tallow- It is an article of trade with 
the negroes, who use it both for food and for anointing their bo dies » They 
also employ it to burn for light ; and they told me that it was an excellent 
remedy for pains and sores. The fruit of the ce is much larger in Baleya 
and Amana than in Time, 

There is at Timd a fruit called taman^ which also produces an unctuous 
aubstance, very good for eating, and more pure than the c^. It might be 
advantageously employed in Europe for burning* The grease or fat, called 
by the natives iamaiitouhn^ is extracted by the same process as that em- 
ployed with the c^. The tree which produces the taman grows on the 
banks of rivulets, and is very common in the south. The kernel of the 
taman is of the size of a horse chestnut, somewhat elongated, of a beautiful 
pink colour^ deepening a little towards the outside. It is exceedingly hard, 
and the women, after setting it on the fi.re in earthen pots, crush it between 
two flints, previously to pounding it in a mortar. The butter of the tamaa 
is of a hght yellow colour. It h purer than that of the c^, and haa nafl 
amell. I preferred this to the other (the ce)," V 

Shea butter is now being brought down by the natives in considerable 
quantity from the interior of Africa ^ particularly from the southern banks 
of the river Niger, where the trees bearing the fruit from which the oil li 
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extracted, grow in great numbers, forming miles of forests. The valae of 
this tree and its product have been pointed out to the natives by the officers 
attached to the Niger Expedition, some of whom have made frequent 
journeys between Lagos and their encampment, near Rabba. Hitherto 
only yeiy small quantities of shea butter have been brought down to the 
coast. "' 



MOTHER OF PEARL AND ITS USES. 

BY THE EDITOR. 

Mother of pearl is that beautiful white enamel, or nacreous lining, which 
forms the greater part of the substance of most oyster shells, but especially 
the larger ones found in the seas of the Pacific and Indian Oceans. In 
1846 it was admitted duty free, but it was only in 1853 that mother of pearl 
shells were deemed of sufficient importance to appear in the Board of Trade 
returns. The imports since then have been as follows : — 

Cwts. Value. 

1853 15,480 — 

1854 36,644 £88,305 

1855 : 20,120 34,634 

1856 42,032 76,544 

1857 34,324 57,819 

1858 25,108 60,448 

1859 40,003 67,859 

The imports of 1859 were drawn from the following sources : — 

Quantity. Declared value. 

Cwts. £ 

Hamburg 956 1,500 

Holland 936 4,212 

France 633 1,510 

Egypt 311 1,570 

Philippine Isles 349 2,017 

South Sea Islands 3,424 9,000 

New Granada 19,150 15,658 

Chile 5,296 11,478 

East Indies 5,092 15,107 

Australia 1,102 3,06d 

Other parts 2,754 2,742 

40,003 67,859 
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The places from whence we import them are no guide as to the soiirces 
of supply — for instance, large quantities reach us from Holland, the United 
States, Cuba, Australia, and Chile, which are chiefly brought there for 
transhipment. Hiere are about six commercial varieties, of these, usoally 
designated as the white edge, brought from China and Singapore, worth 
now £140 to £150 a ton ; the yellow edge, from Manila, £110 to £120; 
from Bombay, £28 to £56 ; pure white, from Egypt, £18 to £36 ; and 
from South America, £18 to £21 per ton ; and the black shell, from the 
South Sea Islands, worth £50 to £70 per ton. These shells are again sub- 
divided into size and quality, and it may not be inappropriate to mention 
the average weight of the different shells. Thus, the smallest are the 
South American, weighing about half a pound per shell — that is, one valve, 
for they never come in in pairs. The Bombay and Egyptian, weigh about 
three-quarters of a pound ; the South Sea black shells, one pound ; while 
the largest are the Singapore and Manila shells, weighing on an average 
li lb. The prices for these shells have much advanced of late years 
— thus resembling ivory ; inasmuch as the imports have at the same time 
so largely increased, but not in proportion to the extent of the consumption. 
The advance has been from 40 to 50 per cent, all round, and in some cases 
more. Thus, the black or ^uth Sea shell, which was formerly little 
valued, since the change of &shion which has brought the large dark pearl 
buttons into use for ladies* paletots, for gentlemen's waistcoats, shooting 
coats, &c., have risen 100 per cent., being double the price they were five 
or six years ago. These buttons are called smoked pearl by some dealers, 
but from the same shells white buttons are also made, when the part nearest 
the " knot " is used. The extreme edge or skirt serves to form the black or 
dark buttons. Even the small true pearl oyster shell from ihe fisheries of 
Ceylon, which were deemed worthless, have now come into use for the 
nacreous substance which they furnish, for, although thin, it serves for 
inlaying and other purposes. The only nacreous shells possessing sufficient 
thickness for Sheffield purposes, are those received from Manila and Sin- 
gapore. The smaller shells from Bombay, Panama, and other places are 
used chiefly in Birmingham, and are there worked into buttons and 
counters, and paper knives, or else used for inlaying purposes in papier- 
mache work, ladies' portmonnaies, card cases and working implements, 
book covers, and such like. Small fancy devices for inlaying are punched 
out of the shell. Button blanks are drilled out of the shell. One firm 
alone, at Birmingham, makes nearly half a million gross of pearl buttons 
annually. Mother of pearl shells were formerly more extensively used 
than at present in the manufacture of " scales," as they are termed, for the 
handles of penknives, dessert and fancy knives and forks. These scales 
are the two flat pieces riveted to a central plate of the haft or handle, as in 
penknives. There is now a great dearth of material for knife and fork 
handles, and any new substance adapted to the purpose, and coming in 
to the aid of bone and ivory, would be hailed as a great boon by the cutlery 
trade. 
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. Pearl shells will average about sU inches in diameter, and are so ex- 
tremely hard, that thej have to be wetted, while being cut with a circular 
saw, to prevent the saw being softened by the beat. This is a dirty occn- 
'pation, and is accompanied by a ** very anciewt and fi ah -like smell,'' 
elicited by the heat from the ihell itself. The pieces have ofter wards to be 
ground down on stones singly, and by hand, to a level surface and a required 
thickaeas. Thia tedious process aids in making sbell a costly covering for 
cutleiy ; and, as the substance is both hard and brittle, when the handles 
or scales are fluted or carved, the price is., of cotirse, still more enhanced* 
Tbe beautiiul iridescent appearance of the pearl sheLU is attributed to their 
laminated structure, which disposes their surfaces, in minute furrows^ that 
decompose and reflect the light, and, owing to this lamellar itructnre, 
admit of being split into leaves, for handles of knives, counters, the pur- 
.poses of inlaying, kc. \ but they are very apt to follow, and even to exceed 
the curvature of the surface, and therefore splitting ia not much resorted to ; 
but the different parts of the sheO are selected to suit the several purposes 
as nearly as poisible, and the excess of thickness k removed upon the 
grindstone, in preference to riskiiig tbe loss of both parts, in the attempt to 
iplit them. The usual course in prei>aring the rough pearl shell for the 
arts is, to cut out the square and angular pieces with the ordinary brass- 
back saw, and the circular pieces, such as those for buttons, &c., with the 
annular or crown saw "ftxed npOQ a lathe mandrel. The sides of the pieces 
are then ground flat upon a wet ^ndstone (running in soap and water), 
the edge of whicb is turned with several grooves, m the ridges are con- 
sidered to cut more quickly than the entire surface, from becoming less 
clogged with the particles ground off. The pieces are finished upon the 
flat side of the stone, and are then ready for inlaying, engraving, pohabing, 
&c., according to the purposes for which they are intended. Cylindrical 
pieces are cut out of the ihkk part of the shell, near the joint j or hinge, 
and they are rounded upon the griadstone, ready for the latlie, in which 
they may be turned with the ordinary tools used for ivory and the hard 
woods. 

Tbe articles made from this shell are comparatively expensive, 
in consequence of the large amount of labour spent in reducing or 
\ grinding the shell to any given siae or sliapc, a process which even- 
tually will, no doubt, be rendered more facile by tbe introduction of 
machinery. 

In the process of polishing, wbich is simple and inexpensive, the shell 
articles are first smoothed with Trent sand or pumice-stone and water, or 
a buff- wheel or hand-polisher, and then finished off with rotten- stone. The 
latter powder, althougJj sometimes naed with oil or water, is more frequently 
moiBtened with a iittk sulphuric acid, nearly or quite undiluted ; this pro- 
duces a far more brillinnt polish, which may possibly arise from the partial 
destTLictioik of the sturface, thus developing in a more decided manner the 
striated formation of the pearl shell, and to wbich peculiarity of structure 
its variegated lustre is ascribed. ^^ 
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The exports of mother of pearl shells from Bombay have been as 



follows : — 



1851 
1852 
1853 
1854 



OwtB. 
1,633 
1,851 
2,244 



Value. 
£890 
1,481 
1,796 
1,810 



1855 
1856 
1857 
1858 



Pearl shells shipped from Tahiti, chiefly to Valparaiso and Sydney, and 



thence to Europe : — 

Tons. 
1845 
1846 
1847 
1848 
1849 
1850 



Value. 



324 .. 


... £1,814 


1851 


210 .. 


... 1,176 


1852 


160 .. 


... 1,560 


1853 


212 .. 


... 3,380 


1854 


259 .. 


... 3,902 


1855 


178 .. 


... 1,256 


1856 



wts. 


Value. 


— 


£1,406 


— 


1,861 


— 


1,658 


— 


3,063 


and 


Sydney, and 


Tons. 


Value. 


340 


£2,598 


589 


7,524 


649 


13,460 


266 


5,503 


250 


3,762 


204 


4,080 



In China there is a good demand for mother of pearl shells. They are 
used for inlaying, and also manufactured into beads, fish-counters, spoons, 
&c., but they do not seem to be used for buttons, as in Europe. Three 
sorts of beads are made in China from these shells, one perfectly round, 
the second not quite round, and the other cut. The fish-counters are cut 
of yarious shapes, round, oval, and oblong, and figured or engraved. They 
are put up for sale in sets of 140 pieces. 

Mother of pearl shells imported into Great Britain from China : — 



Owts. Value. 

1811 2,038 £11,964 



1812 
1813 
1815 
1816 
1817 
1818 
1819 
1820 



3,838 5,674 

730 3,315 

3,955 18,820 

2,972 12,040 

2,331 12,012 

1,421 14,334 

1,308 18,786 

2,074 20,801 



Owts. Valne. 

1821 3,351 £30,006 



1822 
1823 
1824 
1825 
1826 
1828 
1829 
1830 



2,013 17,346 

964 7,848 

2,575 8,910 

1,052 5,967 

181 774 

296 1,783 

1,836 7,001 

1,431 6,267 



The receipt of mother of pearl shells from Panama has been largely on 
the increase of late years. In 1855 four vessels with 650 tons of pearl 
shells collected at the islands in the Bay of Panama, sailed for Great Britain. 
Of these Victor Plis^, Esq., loaded three at his islands. The shells from the 
island of St. Joseph, one of the group known as the Pearl Islands, are said 
to be the largest, purest, and best in the bay. In 1859 we received 957 tons 
of pearl shells from Panama. 

Worthy of note is the cathedral and some of the churches of Panama ; 
the upper portions are studded with pearl shells, giving them a quaint and 
sparkling appearance. Mr. Mac Micking, in his ** Recollections of Manilla 



and the Pliilip|iiiiesi^" it&tes that in m^nj of the boiiBea in the capital the 
outer ade of ibe verandah or corridor ia composed of eoarse and dark- 
ooloured mother of pearl shelh of little raltief «et in a wooden frame-work 
of amall sqtiarca forming windows, wliich move on aUdea, Although the 
light admitted through this sort of window is much inferior to what glass 
would give, it has the advantage of being strongs and is not very liable to be 
damaged by the severe weather to which it is occasionally exposed during 
some months of the year. 

Many of the Dyaks of Borneo have a large polished pearl shell appended 
ia front to their conlet, and their shields are omameuted with sheUs. 

AD that extensive range from Cape Unsing, passing by the Tuwi Tawi 
Ldaiida and Solo as Ikr as Baselan, is one vast continued bed of pearl 
oysters^ principally of the mother of pearl shell species ; these are 
called by the natives tipL There is likewise an extensive bed of the Ceylon 
oyster, called by the Malaya Kapls ; tlie principal banks of the latter are 
found in Maludu Bay. The Sulo pearls have from time im memorial 
been the most celebrated, and praised as the most valuable of any in the 
known world* Pigofitta, the compaiuon of MagalhaeuSt mentions having 
leeu in 1520 two Sulo pearls in the posseseiou of the Rajah of Borneo as 
large as puUets^ eggs. Very large onesj from 100 to 200 chow weight, are 
tt all times to be purchased at Sulo, and there are altogether sold here to 
the China junks, the Spauiards, &c., more than two laka of dollars 
annually. The quantity of motlier of pearl shells sold there ia 2,000 piculs 
at six dollars a picul. The fishery h partly carried on by the Malays and 
partly by the Chinese ; the large pearls they endeavour to conceal as much 
«s possible, from a law that all pearls above a certain size, of right belong 
||o the Sultan.* 



Scirnttfic Notes* 



Caseine CemenL--I)T. Wagner recommends using a cold saturated solution 
;,of borax or alkaliue silicate for dissolving caseine, instead of alkaline carbo- 
nate, as recommended by Bracconot, The solutbn of casejne with borax is a 
elear viscous liquid, exceeding gum in adhesivenesa, and applicable to many 
purposes as a substitute for glue. Woollen and cotton fabrics saturated 
with the solution may be tanned with tannic acid or acetate of alumina, and 
rendered waterproof. Marsden, in his '* History of Sumatra,'* states that 
the chief cement used there is made of the curd of the buffalo milk called 
prachee. It is to be observed that butter is made (for the use of Europeans 
only) not as with us, by churning, but by letting the milk stand till the 
butter forms of itself on the top. It is then taken oW with a spoon^ stirred 
) about with the same in a flat vessel, and well washed in two or three waters. 
The thick sour milk left at the bottom when the butter or creatn is moved 

* Sketch of Boraoo- 
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is what is tenned the curd. This most be well squeezed, formed into cakes, 
and left to dry, when it will grow as hard as flmt. For use you must scrape 
some of it off, mix it with quick lime, and moisten it with milk. I think 
that there is no stronger cement in the world, and it is found to hold, 
particularly in a hot and damp climate, much better than glue, proving also 
effectual in mending China ware. 

Paper Neck-Ties and Collars, — Messrs. Smith andBrower, of NewToii, 
have taken out a patent for paper neck-ties. They are printed in imitation 
of gingham, silk, &c., and counterfeit the textile &brics with wondeiM 
exactness. The wholesale price is from Is. to 2s. 2d. per dozen ! This 
firm sold last season of one single style of cloth neck-ties 17,000 dozen. 
The introduction of paper neck-ties, as a new article of manufacture, goes 
considerably ahead of paper collars, which have been so extensively sold 
for the past two or three years, and are sold for about the same price. 
Who will go in future without a clean collar and handsome neck-tie^of the 
latest style when he can purchase both for threepence ? — Scientific American* 
[In India and the colonies, and at sea, where washing is so dear, these 
paper substitutes may perhaps prove usefid.] 

Palo Santo Wood, — A letter from Buenos Ayres says : — ** A few days 
since there arrived at Parana a small vessel built at Oran, which is within 
about thirty miles of the south central Bolivian frontier, upon the river 
Yermejo. According to the account of the captain, his vessel (named the 
Esperanza) is of fifty tons capacity, built of cedar of the best quality, and 
draws but five and a half feet water when loaded. Her cargo consisted 
of cedar, ' palo santo,' hides, cheese, and grease — articles abundant in the 
province of Oran. The wood called ' palo santo ' is very rare, and similar 
in appearance to the ^^ caoba ^* of Central America, with which it might be 
confounded when once worked. It takes a magnificent polish, is of a green 
colour, very solid and elastic, and moreover has a fine odour, which it 
never loses. It may be used for furniture, wind instruments, and would 
make magnificent pianos. One log brought by the Esperanza measured 
twenty-seven feet in length, with a section of seventeen inches square. 
The voyage of the Esperanza may be said to open at least 40,000 square 
miles of new country. The first made, it will be, doubtless, the cause of 
opening a large trade with almost the centre of South America." 

New source of Truffles, — After the depression occasioned in the minds 
of the gourmands by the announcement of the failure of the truffle crop in 
France, it is but just to raise their spirits by the account of the discovery 
of the luscious production in such large quantities in Africa that several of 
the great truffle growers of Perigord — ^armed with their knowledge, which 
is power, and their experience, which is wealth — ^have set out to this 
promised land, and have sent back the most flaming reports, backed by the 
most splendidproof of the existence of a magnificent species of truffle, pro- 
duced in great abundance beneath the pine trees and cedars in the brakes 
of some Algerian forests, more delicate in flavour and more powerful in 
perfume than those belonging to the oak and hazel bush of Perigord. 
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THE SOUIiCES OF MAOTTA. 

The Mairnft of commerce is the concrete juice of the floweriug a*h Ornm 
Europmn and 0. rotumiifuUa^ which flows out after incisioDs or insect punctures. 
Manna is also procured from Fraxinns excebtior aud parvljblia. It is im- 
ported into this country under the name of flake manua^ principally from 
Palermo, Messina, and other ports of Sicily, and we obtain some through 
Trieste and Leghorn. In 1842, 2,565 cwts. of manna, valued at ^70^584^ 
were exported from Sicily. The manna is collected in August ajid Septemher, 
and terminates when the rainy season sets in. Incisions, ahout two inchea 
long, are made with a hooked knife, first in the lower part of the stem, and 
are repeated daily, extending them perpendicularly upwards. In the dis- 
" tricts of Capace, Cinesi, and Fabarotto, where the best manna is obtained, 
the manna a^h doea not form woods, as is commonly supposed, but is culti- 
Tated in separate plantations, Tbese plantations generally present regular 
squares, hedged in ^vitb Cactus Optuiiia. The trees are planted in rows, 
and are from two to eight inchea in diameter, with stems from ten to 
twentj-flvc feet high, which, firom the flrst shoot, are kept smooth and 
clean. The soil is carefully loosened, and kept free from weeds, Al1;er 
the eighth year the trees yield manna, which they continue to do from ten 
to twelve years, when they arc cut do\¥n, aud young shoots from the roots 
trained ; one root- stalk frequently yields from six to eight new trees and 
more* For the production of the manna young and strong shoots are 
requisite j but they are not tapped till the tree ceases to push forth any 
more leaves, and the sap consequently collects in the stem. This period is 
recognised by tJie cultivators from the appearance of the leaves ; sometimes 
it oecurs earlier than at others, and the collection of the manna takes place 
either at the beginning of July or only in August. Close to the soil cross 
eectiona are made in the stem, and in the lowermost sections small leaves 
are inserted, which conduct the sap into a receptacle formed by a cactus 
leaf- This is the way the manua hi sorde is obtained. The iudsiona are 
repeated daily in dry weather, and the longer they continue the more 
manna is obtained. The stems are left uninjured on one sidet so that the 
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manna nms down the smooth haTk more easily. The nert year the unin- 
jured side h mU The Manna canneUtia ia obtaiaed from die upper bd- 
fliQii% more than forty of which may be counted on one tree. The aap there 
IS not so fat as below, and consequently driei more easily into tubes and M 
pieces. After the manna has been removed from the trees it hoA fiirther to 
be dried on shelves before being packed in caaes. The raaaaes left adhering 
to the sterna^ after remoying the inserted leaves, are scraped off, and consti- 
tute the Manna cannelata in frugmenik. Canndata^ can, in /ragm, and 
CapacB are collected at the same time from one atem — the more Canmkta 
from the younger, and the more Capace or Gerace from the older part of 
die fitem. In Sicily the latter is designated in soriU^ and is probably tte 
most active. Dry and warm weather h essentially requisite for ^ good 
barrest. 

Manna is a gentle tonic, usually operating mildly, but in some ca^s pro- 
duces flatulence and pain, Mannite is white, inodorous, cryatallisable, in 
semi- tran spar cut needles, of a sweetie taste^ soluble in five parts of cold 
water, scsJ^ly soluble in cold alcohol, but readily dissolved by that Uqiud 
when hot, and deposited when cooL Unlike sugar, it is incapable of pro- 
ducing the vinous fermentation. Manna sugar, or Mannite, differs front 
the other sugars in not being fermentescible. Its composition is C^H^O*! 
while that of cane sugar is C* *H**0' x 2II0. It is the chief ingredient of 
manna. 

The imports of manna into the United ICingdom are very Tariable. In 
1855 as much a3M,274lba. were imported, and in 1856, 30,917 lbs, Xa 
the subsequent three years the imports were smaller. 

Imports. Compntad 

1857 -» 15,366 .,. £3,329 

1859 ,».. 26,752 , 6,303 

1859 .». 23,271 .,. 5,110 

M* A. LeuchtweisB (Annakn der Cliemie) has examhied the three vajieties 

most commonly met with in the market, and the following are the resulti 

of his analyses : — 

MajLUB. n *^f^ Manna 

Ca^eiaU, ^^^ O^brin. 

Water ., 11-6 13 ...... Ill 

Insoluble substance .,... 0^4 , 0'9 .»..,< 3*2 

Sugar ,... 9-1 10^3 150 

Mannite 42^6 •*..** 37-6 32'0 

Substances similar to vegetable 

mucus with mannite, resinous 

and add substance, with a 

smaU quantity of nitrogenous 

matter 40'0 .*.*.. 40-8 ..*,., 42-1 

Ashes „„. 1-3 ...... 19 ...... 1*9 

Total , lOS'O 104-5 105*3 



In Stjm tlie eommoti kreli evades &om its le&Tea and brmclies a faooied 
}mee^ which ^ becocoiiig h&rd^ fonni m kind of mMm^ called Miznia of 
BriancOEk A kind <if mannA b found in ob^ quantities on the brmncbes of 
the cedar of Lebanoti^ in the Ibrm of tmufMient re^inoua drops, indnhilmhlj 
the remh of the pnnctiires of an tnaeet The monki collect it, md prepare 
wtth it Tttrioys electuanei tnd ointments, which are sold to stimgers Ttsit* 
in^ the monaateiies. This cedir niaDiia e^jojs a conaderable repatfttion m 
Syria as a remedy in phthisis, 

Biu-chardt etatei that a fpecie* of manna which ejcudes (rom a Tariety of 
the tamarisk {T. manni/era) is a'led by the Bedouin Arabs of the neighbour- 
hood of Mount Sinai with their food ; it does not, however, contain any 
mannite, bnt consists whoUj of mncHaginoiis sugar* 

The tamarisk manna is produced through the puncture of Coccus manni* 
farus^ an inject inhabiting the tamarisk trees which grow abundiuiUy in 
the neighbourhood of Mount Stnd. The monks from the monasteries of 
the district collect the saccharine secretions which exudes as a thick, trans- 
parent synip, covering the smaller branches from which it flows. The 
collection of the manua takes place in August | it requires to be performed 
-t^ery early in the morning, at which time, owing to the coohaess of the 
nigh I, the saccharine juice has beceme to some extent congealed. Later in 
the day the solar heat causes it to drop upon the ground. When collected 
it is usually stored away in large earthen Tcssels^ which are preserred in 
cellars during the entire year. To strangers the tamarisk manna is sold in 
little vessela of tinned iron. Dr. Landerer says that he purchased one of 
these of a pilgrim who had been in Palestine. The manna was a yellowish 
granular syrupy mass, very sweety and intermixed with the little leaveg of 
the tamarisk. It dissolved in water or in alcohol, and the aqueous solution 
readily fermented; the alcohol obtained by distiUation had a peculiar odour, 
I'esembling that derired from the fruits of Ceratonia ^liqim^ which contains 
butyric acid. The manna ia eaten in Palestine and in the neighbour- 
hood of Sinai as a delicacy, and is reputed efficacious m diseases of the 
chest 

Manna of the desert is ike exudation of the camera thorn {Alhagi mauro- 
tum^ Bee, \ Iltdysarum Alhagi^ Linn.), an erect thorny shrub, belonging to 
the natural order Leguminosae, Extensive plains are entirely covered with 
the plant in Arabia and Palestine, and especially in Egypt and Syria, It 
appears to afford the manna chiefly through the wounda occasioned by the 
browsing of the sheep, goats, &c. It is collected by the leaders of the 
caravans, and by the Arabs who cross the deserts, and who avail themselves 
of this manna as nutriment. This substance occurs in small, roimd, unequal 
grains, the siie of coriander seed, of yellowish- white or greenish -yellow 
colour, caking together and forming an opaque mass, in which are found 
portions of the thorns and fruits of the plant. This manna is inodorous, its 
I flavour is sweetly aaccbarine, followed by slight acidity. A good analysis 
of it is still a desideratum. As a medicine its effects correspond to those of 
the ash manna. The inhabitants collect these exudatioua and make them 
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into loaves or cakes, Theae aoon become of a black colour^ owing to a tmd 
of fennentatlon produced by the influeoce of the air aad moisture. littk 
care is bestowed upoo the collection of the maimai and bence it 19 always 
mixed with a large proportion of broken leaves and branches^ by wbich its 
valac ifl diminished* The odour of these manna loaves or cakes resemhlea 
that of &emia ; in ta^e a!ao they resemble senna^ combined with aweetnesa. 
These two characters would lead us to suppose that thi^i manna h more 
purgative than nutritive. The manna should be collected, according to the 
atatements of travellers, iu the morning, as tiie rays of the sun canse its 
bqne faction. In many parts of the East it is used as a anbstitute for sugar. 
Tonmefort states that it is commoti on the Alhagis^ in the environs of 
Taurus, in Persia. At Busaorah the manna is collected on a small thorny 
bnat, also common in Kborasa.n, and caUed elhud^jL The Nepal alhagi is 
abo stated to afford this secretion. Some authors, as Halle and GuiUemia, 
supposed that this manna of the Alhagi matiTorum was that which constituted 
the manna of the Hebrews ; but at the present day it iM more genexall)? 
supposed that the lAmmra afflnis, Everem, was the snbstance upon which 
the Israelites fed iu the wilderness. 

A apecics of Australian Eucalyptu^^ named by Mr. Allan Cunniiighim 
the E. manniferit^ is met with in the cool regions of Argyle and Bathurst^ 
New South Wales, which produces the finest manna, and that in very coc- 
eiderable ahuudance. It is found in Sakos upon the grass^ and also adhering 
to the branches and trunks, and seyeral pounds may often be collected in a very 
ihort space of time. It must be looked for in the morning, as, should the sua 
abiiie out strong, it gradually dissolves. Mauna is one of the safest and ahnost 
the only pleasant purgative we possess ; and it is only its scarcity and higb 
price that have prevented its coming into more general use. The avenige 
price of manna is above 4a, per pound. It once was as high as 10a, 6(1* 
Here, then, is an excellent remnueratiDg price for both the collector m4 
abipper ; and if these trees are found to produce it in sufficient quantity, I 
see nothing likely to answer better than making plantations thereof at Bom& 
future period. Supposing each tree to produce half a pound of manoSi 
worth but 3fl. per pound to tbc producer^ there would be, with 160 trees to 
the acre, a clear revenue of £12 per acre, at the expense of a few day* 1 
annual labour, besides having the benefit stiU of this acre througbout thftJ 
year for grazing. 

Tbia Australian manna has been shown to contain a saccharine matter, 
different from mannite, and, though similar to glucose, differing from it, m 
well as from other varieties of sugar, in properties. Another manna found 
in Australia is produced by exudation from the leaves of E. du7nosa whea 
very small j it sometimes appears spread over large districts of countryfj 
like a kind of snow, and is used by the natives as food. In Taamanii 
manna is obtained in small quautities irom the Eucalyptus AcG}'vulaf Seib., 
after punctures hy some inaect. 
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At a meeting of this 3odety at Hobort Town, in Dec. 1860, the secretary, 
IVIr, W. Archer^ read a Taluable paper " On the Indigenoua Plants of Tas- 
mftnia which may possibly be available for the Manufacture of Perfumery,*^ 
pointing out a variety of plants which possessed a pleasant odour either in 
the fiowers, leaves, wood, or roots, and some grosaea which yielded aa 
a^eeable perfume. 

After aUuding to the export of perfumery from England and France, he 
proceeded to enumerate some of the plants referred to, expressing a hope 
that the initiation of the subject would give rise to a general mtereBt in it, 
ajid that such information might be imparted to the Society as might prove 
not only interesting but valuable. lie arranged the plants enumerated 
TindcT iive heads ; namely, the flower scries, the leaf series, the wood 
series, the root series, and the grass series. 

Under the flower series he mentioned the sassafras, TToolccr^s whitebeard, 
the crowbeny -leaved Monotaca, three species of an Orchid called Praso- 
phyllura, and a variety of the spider orchis, as possessing an odour belonging 
to the same class as the jasntme ; the native lily and the fragrant hounds - 
tongue, of the tuberose class ; also the almond- scented Arthropodium^ the 
musky Caladema, and the various species of Acacia. He said that JVlr, 
Rimmel spoke of the flowers of the silver wattle (Acacia (kalbata) as ex- 
lialiBg a similar odour to that of the French Casaie {Acacm Farnesiana% 
£rom which an essential oil is extracted, worth £&i per lb., the dried 
flowers seHing at 6s. per lb. The Secretary thought that the flowers of the 
common honeysuckle tree (BanMa Australit} might be employed in per- 
fumery also. Their abundance throughout the greater part of the island 
afforded ample opportunity of testing their qualities in a yariety of ways. 
Under the leaf series he spoke of Gunn^s Boronia, and the lemon -scented 
BoTouia, af possessing ** a delicious smell of lemons," to use Mr, Gunn^s 
words. The leaves of many mjTtaceous plants abounded with essential oil, 
more or less aromatic. He mentioned the musk tree also, and spoke of 
Qome of the genera of the mint tribe as possessing an essential oil of 
agreeable quality. Under the wood series, he alluded to the native box, 
and the box-leaved AljTcia, the latter of which has the same odour as the 
Tonka he Em, and the bark of the sassafras, which yields an essential oil 
rimilar to that of the laurel. Under the root series he spoke of the ahep- 
herd^s wreath {Comesperma vohihllls)^ the roots of which, when freshly 
taken up, difTuse an agreeable though fleeting smell, of a very pecuUar 
character. Under the grass series be mentioned the fragraut holy-grasa 
which is found in alpine or sub-alpine situations. Of the substances 
named he thought that the following might be obtained in sufficient 
quantities to constitute them articles of commerce ; viz., the flowers 
of the sassafras, different species of acacia, the honeysuckle tree, the 
nadve lily, and the fragrant houadatongue? the leavee of rutaceous 
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shrubs, of plants of the myrtle tribe, of the musk tree (EunjHa argophifUa)J 
and of several plants of the mint tribe j the wood of the native boX|,[ 
and of the box-leaved Alyxia, and the bark of the saesafras. He thought 
that, when the Society waa fortunate enough to obtain a new muaeimif a 
case might be with great advantage appropriated to perfumery, and con- 
eluded big paper with the remark that be should rejoice to perceive a com- 
mencement made in the disdosure of all the hidden treasures of natural 
history in the colony, which the want of a larger population, and therefore 
of a sufficient amount of labour, had hitherto left nndiscovered, 

A conversation ensued on the subject of \the paper read by the Secretary, 
in which the meeting appeared to be much interested ; and Dr- Agnew^ 
snggested that a few pounds of the silver wattle flowers, stiEl in bloom 
about Oatlands, should be forwarded to Mr. Kimmel for the purpose of 
experiment, and with a view to obtain his opinion as to their value. Dr. 
Butler said that the flowers of the silver wattle were highly prized in Paris, 
where it was grown in the winter gardena. It waa unanimously agreed 
that it would be highly desirable to send specimens of our perfume -beariag 
plants to the Exhibition of 1862. 

Dr, Ague w remarked thatcajeput oil of a superior kind had been obtainetl 
by Dr. Officer from different kind a of Eocalyptua— chiefly, he believed, from 
the leaves and capsulea of the blue gum {E. piperita)^ 



ScAsciTY OP Fibrous SuBSTANCEa. 

Ml. Archer then read a letter from the Colonial Secretary enclosing 
a deapatch from Sir G* C. Lewis, Secretaiy of State for the Home De- 
partment, on *^ the extreme want felt by the manufactnring interest c^ I 
Great Britain, of raw material for the production of textile fabrics, which 1 
has induced an appUcation to the Committee of the General Association fori 
the Austrahan Colomea, for the purpose of discovering the existence (if 
any) of some fibrous product in the Australian Continent which might tend] 
to remove the difficulty, and at the same time prove a sufficiently valuable I 
article of commerce to insure ita being successfully and profitably cul- J 
tivated." 

The Secretary said that he hoped to receive coiumunications on this] 
subject, especially from the Fellows of the Hoyal Society, so that be might I 
be in a position to make a full report to the governor before the departure I 
of the December mail, 

ScABCiTY OP Oae Timber, 
The Secretary also read the foUowing extract from a letter addressed toJ 
him by Sir W. J. Hooker, Director of the Eoyal Gardens, Kew, under date J 
Sept. 18, 1860 :— 

'^ The scarcity of good oak for naval timber is almost alarming, and the | 
coat of it beyond all bounda» The Admiralty are satisfied that they muat 
go elsewhere for timber, and that they must be more economical with their 
best timber. It is the same in Eraace ani m Mnatwa^ Mi^VtMB&i^^^ 



I 



piflkt md inif ik i 



m 

«f iIk sed teil ilnbcv It 

i]idtt(lwrolksf«wiitt»teMeMaili«n^gfyiBitt&^^ Nowlimtnlf 
flad to he&r tlik, mf I belkire tk&t, if ooct cxteBOVvfy Mtwiaw d nlii llift 
cQwitry, tbere would be m, gttM mad co n tflw d l ilcwJ. BhI I ibi^d asi 
like the Adminitf to €slwa£e the ▼ftlue «f the lilae gan he7«nd Hi reil 
«tien£3. I belkve il his graft merits^ withoat htfing tome oC the nur 
^nalliief of tbe o&k. Is it imiI mf 

'^^ So great ii the dasund &r linher ihal the Adnunl^ tre oow^ &t eoo- 
pidenJile expen^^ making Beudi bj means of conpetcnl persoiift. 1. In 
^orth Chnm and J&pan. 2. Ou the West CiMSt of Africa, mod in Fcr- 
■uido Po. 3^ In British Gaiuiftt and far up the rivers then.^ 



INSECT MEDICINES— CANTHABIDEa 

From inflects we deoTc articles of ocunmenoe of no meto importanoei 
eepecifJly the products of the silk- worm, the honey-bee^ the Im insect^ ftnd 
the cochineal in^ct. Wax and Lac hav^ already beea nodoed in the pages 
of the TucHNOijCK^iKr, and we ahali now advert to some other products. 
I Insects once formed a daas of medicines which were conddered highlj 
I edectiye in certain caaes ; and there was & time when three gnats weie 
taken as a doae just as three grains of calomel might be taken now ; while 
three drops of ladybird milk were formerly prescribed as seriously as m 
BmsM do&e of some fMhionable medicine of the present day. Wood lice and 
ants were usedi and many beetlea prescribed^, for relieving toothache. It 
.is alleged that the little insect, known as the golden celonia, found in con* 
siderable numbers on rose trees, when pounded to a powder and admini- 
stered internally, produces in the person a sound deep, which lasts some- 
times thirty-six hours, and which has the effect in many cases of nullifying 
the hydrophobia affection. The oil beetle (M€he proscarabeus) ejcudes a 
deep yellow oil from the joints of the legs, which U esteemed diuretic, and 
is used in rheumatic complainU* It has also been recommended in hydro- 
phobia, A sour liquor which anta eject when irritated, termed fonnic acid, 
was formerly obtained by bruising the red anta and distilliug them mixed 
with water ; a peculiar volatile add passed oyer. This acid decomposes the 
Baits of a few metals* Silver is readily thrown out in the state of bright 
metal on glass surfaces by means of formic acid. Au analogous acid ii 
artificially obtained by distilling tartaric and sulphuric acid with peroxide 
of manganese and water. 

The Deekamidli resin (Canarese), Teekamullya (TamU} of Indian Is said 
to be formed like lac by the punctures of insects on the branches of Gardenia 
liicida, Roxburgh, a tree found in the Coorg jungles and other places. It 
lias a most disagreeable odour. Powdered, or made into an ointment, with 
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country calcmiel and gbee (butter), it is extensiYely used as a dressing 
for flight wounds or putrid sores, either in man or beast. Capt. W. F. W. 
Owen, R.N., in his "Narrative of Voyages" on the Eastern coast of 
Africa, relates that a kind of paste made fVom the cockroach (Blatta 
mientati8\ administered internally, was found one of the most powerM 
anti-spasmodics known, and particularly useful when diluted with water 
in the case of lock-jaw (toI. 2, p. 238). Bkips stdcata is eaten by the 
Turkish women cooked with butter, in order to make themselyes firt 
It is also belieyed to act as an antidote against the ear-ache and the 
sting of the scorpion. The food uses of insects we shall not touch in 
this article. The only important medicinal insect of the present day 
is the yesicatory beetle, of which several species are employed exter- 
nally for blistering purposes, and occasionally internal, although highly 
dangerous. The Caniharis vesicatoria belongs to the class Coleoptera or 
beetle tribe, and is obtained largely from Spain (whence its popular 
name of Spanish fly) and the southern parts of Europe. They are mostly 
found upon the ash-trees, the leaves of which are their favourite food. 
The poplar and the rose are also frequented by them. When touched, all 
the cantharides have the peculiarity of feigning death, so that they are 
called by children ^' pretenders." A great variety of species possess the 
blistering property, and we receive commercially supplies from the Medi- 
terranean ports, from Germany, the South of France, and from China. 
These insects are so light that fifty of them will scarcely weigh a drachm, 
and yet in some years twelve tons of them have been shipped from the 
island of Sicily alone. The average exports thence in the three years end- 
ing 1857 were 185 cwts. annually. Swarms of cantharides, like bees, 
sometimes darken the air. Their disagreeable smell may be perceived even 
before they are seen, and this serves as a guide to those who catch them. 
They are collected in Sicily, mostly in the southern part of the island. The 
quantity produced each year is very uncertain. Some years they are 
found in abundance, and in others scarcely any are to be collected. 

Cantharides are collected in May, June, and July, in consequence of 
their wings being then wet with dew : the tree is shaken, and the dead- 
like insects are carefully gathered up, killed by the fumes of vinegar, and 
dried in the sun. But this is not the only insect that possesses the active 
principle cantharidin : there is the genus Myldbris^ which consists of fifty- 
one species, of which twenty-eight are found in Africa. There is a large 
occasional importation of cantharides from Russia. The Russian insects 
are larger than those of other countries. Cantharidin is obtained from an 
alcoholic tincture of the powdered insect, and possesses in an intense 
degree the blistering properties of the powdered cantharides. The amount 
of cantharidin in 500 parts of each of the undermentioned insects is as 
follows : — 

Cantharis vesicatoria 2*03 

Caniharis vittata 1*99 

Mylahris.cichorii 2*13 
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The remedml fts well as the poisonous qn&BticB of the canth&ridcs wiere 
well knoivn to the andonts. Hippocrales prescribed them internally in 
dropsy, jaundice, and anKHiorrbcea ; and Galen held the', opinion that the 
virus existed on!y in the body of the insectf and that the head, feet» and 
wingB cootaiiied its antidote. The ancient physicians attributed to the 
Carahi qualities scarcely inferior to those of the cantharidefl. 

The late Dr. Duncan, in speaking of the adulteration of cauth arises, 
Mya: '^'The Meioloniha mtis is sometimes found mixed in considerable 
numbers with the cantharides. They are easily diitingtnshed by their 
almost square body and black feet ; and, as they do not sdmnlAte the tkin, 
should be picked out before the cantharides are powdered 7 Emmel detected 
fifteen per cent, of Chrymmda fniuom in cantharides obtained from a com- 
mercial house on the Continent^ and he had no doubt that the adraijEturc 
was intentional. In Germany the golden beetle, Celtmia aurataj of Fabri- 
cius, or ScarahcEus atiratus^ of LinnaiuSt is sometimes mixed with it ; but 
this insect may be known by its greater proportional breadth and flat belly- 
An inatance of adulteration with glass beads came under the notice of Mr. 
John ilackay^ chemist, of Edinburgh, in 1842, but whether accidental or 
intentional (to add to the weight) was not clear. 

The blistering fiies of India are chiefly the Meloe (Mrftahris ck-horti), the 
Cftntharis ffigas^ and the CanthaHs violacea, but others are also used. The 
M^htltrls eichorii k common in the neighbourhood of Dacca, in the Hydra- 
bad country, and numerous other localities. Dr. Hunter has published a 
good account of it m the fifth volume of the '^Transactions of the Asiatie 
Society," p. 216. The insect is about an inch long and a third broad. The 
colour of the body and head is dark brown ; the elytra or wing coverts are 
marked with six cross stripes of deep blue and russet brown. Parcek of it 
frequently come now into the commercial sales of London. The Buprmtii 
of ancient writers is met with in the Indian bazaars, under the name of the 
gtildcn fly {SnnamuH). The Cautharis vxolacea is oHen mixed with speci- 
tncna of Meloe in the bazaars. The Mylabris ckhoni^ if procured bcibre 
the mites have commenced its destruction, yields, according to Dr. 
O'Sbaughneasy (Bengal Difspensatory), one-third more of cantharidin than 
the Spanish fly of the European shop a. The blue fly is of uncertain 
strength ; the Bupr&slijf he found 'quite inert. A species of Meloe, called 
the JV/- trianllteina^ from its being usually found on the plant named Triun- 
ihejna decaiidroy is described by Dr. Fleming. 

Specimens of the Indian blii*tering beetles, Mylahris pustulata and Ji", 
punctum^ a smaller species, were shown at the Madras Exhibition in 1855 
'hy Dr. Colks, of Poudich eny, accompanied by a full and interesting report 
on their blistering properties and careful researches into their natural 
history, which he published in the ^^ Moniteur Official," at Pondicherry, 
on the Sad Marc!i, 1854. Both insects are found in large quantities at 
certain seasons all cxver Southern India. In vainous parts of the world 
other bliatcring insects are used — as C, riitata and Lijtia cin^rcay in the 
United States ; C atamond^ in Brazil ; and C !njnaca^ in China, 
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At a meeting of the Medical Society of Grabam^s Town^ Cape of GooJ 
I Hope, Dr. Armstrong produced species of Cantharu wiiich he had found la 
the neighbourhood, and which, he obaervedf was oDe of the moat destruc- 
tive little insects the gardener has to contend ivith* He had seen potato 
I fields completely destroyed by them ; but their favotirite food appeared to 
be the blossoms of leguminous plants, and every variety of the rose. Hk 
attention was attracted to them by a friend in the district of Cradock, about 
three years ago, who lamented the ravages that the insect had committed 
|.un hia crops ; and who also mentioned^ as a curioua fact, that he had bruised 
I one on his leg, which caused a blister. This induced him to examine the 
i^ insect, which he found to belong to the &imiy Cantbarides. He collet 
i»« quantity of them, on which he poured boiling vinegar, and, after twenQ 
i Jour hours, used the vesicatory with complete success ; in fact, it was i 
1 letter and stronger than the common Spanish fly. He imagined it would 
\ pay the gardeners to collect them for saie, by doing which they would | 
I rid of one of their worst enemies ♦ It has been remarked that they are moii 
I abundant some years than others ; and it is presumed they are in la 
numbers in the districts of Cradock, Colesberg, and Graaff-Reinet than i 
AJbany, 

It has often been observed by medical men, that some samples of * 
^tharides have been almost useless, and this has been usually attributed ti 
their being too old. Dr, Paris states, however, that flies do not lose thm 
virtue by bemg kept ; and from observations which Dr. Armstron 
with regard to the insect under notice, he supposes that their 
depends in a great measure upon the food they eat. For instance, '■ 
had in Cradock were procured firom the potato and beans ; those subi«- 
quently shown were collected from roses ; and the acetate (a bottle { 
which was produced) was of a deep rose colour, and had not been found i 
active* 

The imports of cantharides into the United Kingdom in the last ! 
years have been as followB :— 1866, 21,618 lbs. ; 1856, 35,922 lbs, j 18J 
23,670 lbs. ; 1859, 37,678 lbs,— valued at ^5,409* 
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The well-known lacquered ware of the East owes its lustrous coloi 
to a composition of lamp-black, and the elarifled sap obtained from a speciei' 
of sumach called Mus vcrjiixj or vernkia. Wood oils are obtained fm^ 
other plants of the same family, and the different qualities of lacqi 
ware are owing to the use of these inferior ingredients. The real vj 
lee is described by De Guignes as resembhng the a^h in its foliage i 
bark ; it is about fifteen feet in height, and furnisher the sap when sp 
I years obi, which is carefully collected from incisions in the trunk, opet 
in the summer nights. The body of the ware is wood partially smootk^ 
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f>r pasteboard upon wbich two or three eo^ta of a compoaidon of lime, 
paper, and gum are &rst laid, aad thoroughly dried aad rubbed. The 
lurface of the wood is also hardened by rubbing coarse clay upon it, and 
aflerwardfl scraping it off when dry. Two coatings of lamp-black and wood 
oil, or in the finer articles of Lamp-black and yamiah, are laid upon the pre- 
pared wood, and, after drying, the clear varnish is brushed on, one coating 
after another, with the utmost care in close and darkened rooms ^ allowing 
it to dry well between the several coats. The articles are then laid by to 
be painted and gilded according to the fancy of the customers, after which 
A last coating is given them. The varnish is brought to market in brown- 
hiah cakes, and reduced to its proper 'fluidity by boiling j it is applied to 
many purposes of both a varnish and paint, when it is commonly mixed 
TFith a red er brown colour. 

A beautiful fabric of lacquered ware is made bj inlaying the xiacre of 

fi-esh and salt water shells in a rough mosaic of flowers, minerals, &c., into 

the composition, and then varnishing it. Another kind highly prtaed by 

ihe Chinese is made by covering the wood with a coating of red vanxish 

l^three or four lines in thickness, and then carving figures upon it in relief. 

I The great labour necessary to produce this ware renders it expensive, A 

4 common substitute for the true varnish is the oil of the Dryandria, Jatropha, 

^ Croton, and other member a of the Euphorbiaceous family, expressed from 

I their seeds by a variety of simple machines, consisting tor the most part of 

different applications of power to cylinders and pestles by which the seeds 

are pressed or pounded. The oil, after pressing, according to De Guignes, 

is boiled with Spanish white, in the proportion of one ounce to half a pound 

of oil ; as it begins to thicken, it is taken off and poured into close vessels, 

* It dissolves in turpentine, and is used as a varnish, either clear, or mixed 

with different colours ; it defends woodwork from injury for a long time, 

ftnd forms a good paint er^s oil. Boiled with iron rust, it forma a reddish 

fcrown varnish,* 

The lacquered or japanned ware of China is formed of a succession of as 
inany as fifty coats of varnish, formed of an extremely poisonous vegetable 
gimi, which exude &om the plant, and differs as well in its mode of being 
I produced, as in the character of its subsequent ornamentation. 

The Indian lacquered work is formed of a thin coating of shell lac, laid 
rnpon the surface of the article to be ornamented, and upon this the uative 
artist proceeds to fashion and colour those exquisite designs which are to be 
igeen in the works from Lahore and Cashmere. 

Mr. W. Loekhart, in his recent work ** The Medical Missionary m 
China," thus speaks of the varnish and the japanning process :— ^' The juice, 
»t first, is of a yellowish -gray colour, which turns black on exposure to the 
ftjr_ It is very irritating to the skin, producing troublesome sores on the 
hands of those who gather it, if they allow it to come in contact with them, 
t retains thi^ quality even after thq paint is diy, and has been for a long 
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time exposed to the air. Some foreigners are rery susceptible to the 
action of the yarnish poison. A visit to the lacquer-shop, or the yamish- 
ing of some article of fbmiture in the house, has been followed by an attack 
of severe nettle-rash, or even of erysipelas of the face. A patient suffenng 
an attack of this kind once sent for me. He had frequently experienced 
the effect of the yarnish before, but I could not account for the present 
attack. He said he had not bought or used any lacquer- ware ; no new 
furniture had been brought in ; but at last it was remembered that a car- 
penter had been repairing a door which had slightly warped, and it was 
found that on finishing his work he had rubbed a little yarnish over the 
new surface caused by his plane. This was quite sufficient to affect the 
susceptible patient. Several of these yarnish trees grow in the gardens of 
the London Mission at Shanghai, and it was found that the yarnish flowed 
readily from slight wounds in the bark, and dried in black stains on the 
stem. The chief districts where the article is produced are in the province 
of Nganhwui, which are also the green tea districts. Hence it is generally 
found in the warehouses. of the native wholesale tea-brokers. The varnish 
is gathered in the heat of summer ; it is scraped from the trees and carried 
home in bamboo cups, and emptied from them into wooden tubs lined with 
a stiff paper, and is then sent to market. All the articles used in the stor- 
ing of the varnish acquire a beautifully hard, black, and polished surface, 
which even resists the action of boiling water. The articles to be lacquered 
are of wood or pasteboard. When a large surface has to be covered, it is 
daubed with a combination of the pig's blood and lime, with some tow and 
hemp ; at other times the surface is covered with moist clay, which is 
rubbed into the grain of the wood and then scraped off, the wood being 
allowed to dry. After this a mixture is laid on of Tung-yew, or wood-ofl 
(the oil of the Tung tree, a species of Dryandria), and lamp-black for 
coarser articles ; but for those which are more delicate, a mixture of lamp 
black and varnish. The surface is again allowed to dry ; the varnish is 
applied with a hard brush in a thin layer, which, after drying, is rubbed 
smooth with Dutch rush and tutty powder. Another thin layer of varnish 
follows, care being taken that each layer successively is rubbed properly 
smooth. For the finer tables and cabinets, this process of rubbing down 
and laying on the varnish is repeated ten or a dozen times, as the object is 
to produce a surface very hard and clear, which retains its polish for a long 
time. Various colours are added to the varnish, according to the use made 
of the article. Cups formed of very thin wooden strips are carefully 
lacquered, and serve for tea-cups or rice -bowls without shrinking from boil- 
ing water, or being liable to fracture like porcelain. These are often of 
beautiful pattern, and finished with much artistic skill. One kind of 
lacquered ware, of the reign of Keen-hung, who gave the fashion for it, in 
boxes, vases, cabinets, pictures, &c., is made by covering wood or card- 
board with coatings of red lacquer to the thickness of a third or half of an 
inch. Upon this various figures, or fruits, or landscapes are beautifully 
carved in high relief, when the whole is finished by the application of a 
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I Teiy tliiii lay a- of vamiah over tbe whole surface* Many of these articles 
I ire perfect gems of art and finished carving^ and are much priiJLd hy the 
I Chinese* The better specimtjus are often copied by oidinfiry workmen^ !>ut 
tbey have a eoai^e appearance, and are far from equal to the superior pro- 
ductions of the reign of the Emperor above named « who had so great a 
j fiuiey for this branch of workmanship. The varnish which is generally 
Used irt house-work is a mixture of the pure juice and the Tung-yew 
;l>oQed together. It i& laid on with a stiff brush, giving a hard polished 
j surface of a bright cotTee colonj^ which is very ornamental. 'When it ig 
wished to show the vein of hard wood, as in rosewood, Chinese mahogany, 
#r elm> the pure juice or vamiah is naed ; it is rubbed into tlic wood and 
ftUowed to dry. After looking Tery dull and heavy for «ome months, it 
liecoines hright, and, when wholly absorbed by the wood, presents a hard 
ftjid transparent snrface. The polish will retain its brilliancy for niauy 
; years, and, whenever it may become dull, may be restored by meaua of 
J 'warm water. The Tung- yew, heisides being mixed with varnish for an 
I ornamental paint, h also used alone or with linseed and other oils as a 
Tarnish for outaide wood-work, where it resists the action of the weather 
yery effect ually. Mixed mth linseed oil, it is largely used on board ship ; 
Tubbed over the masts after they have been scraped clean, and on alf the 
wood- work ineidi^ and out, the oil seta off the vein, and gives an enduring 
surface. It is applied with a handful of hemp well saturtited, which con* 
veys the mixture to all cracks and crevices, and the work is finished with a 
hard brush. This varnish wiU mix with any colour ] the finer pigments 
are naed for lacquer, and the coajser are mixed with the oil. The most 
common colour used with the latter h black, or a dull red colour consisting 
of levigated iron mat. When the Tung-yew is not intended to suik into 
the wood, the surface is prepared with blood and iime-pastc, as in the pre- 
paration for lacquering." 
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THE SPONGE FISHEEY OF THE BAHAMAS. 
BY F. L, srMMOxns. 



In our first number, at page 17, we gave an account of the sponge fishery 
of the Ottoman Archipelago, firom which the finer descriptions of sponge 
are obtained. The coarser descriptions entering into commerce are pro- 
cured about the Bahama banks and the coast of llorlda. From 1,000 to 
1,500 bales of sponge of SOD lbs. are shipped from Nassau, Hew Provi- 
dence, annually. 

Sponge fishing is said to have become a very profitable business in the 
neighbourhood of Key West, Florida. About 100,000 lbs. are reported to 
have been gathered during last ycafj and the sales amounted to 25,006 dols. 
The artiele h mostly procured by the natives of the Bahamas. Thi^ is a 
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new braTicli of businesa for Key West, and was formerly confined to the 
Meditermnean. The finer quality of sponge la not fonnd on the Amejican 
eoajt^, although the coarse description is abundant all about the eoa^t ^ 
Florida and the Bahama banks. 

The principal tupply of West In^a sponge cornea from the Bahami 
lilanda- The rapid strides made in sponging within this group since 1847 
appears almost incredible* Although the trade has been carried on for 
years, a Mr. Ilajman was, I am informed, the fint who gave it an impetm 
Abont the streets and outskirts of Nassau, New Providence, vast quantities 
of sponge may be seen covering fences, yards, and house-tops, where it li 
left to dry, after having been previously buried (in order to kill tbe 
zoophyte which inhabits it) and washed. It is afterwards divested of the 
fra^ieuta of rock which adhere to it, pressed, and packed in bales, averag- 
ing 300 lbs. weight each^ for the London market, where it is manu&cturcd 
into cloth, hats, &c., and converted to many useful piirposes. The vdiie 
of sponge in surgery and for domestic uses is well known, Spongiopiline 
has recently become the medium for applying poultices to wounds, instsid 
of cloth. 

To show the importance of the sponge trade in the Bahamas I may add 
the following statistics, with which I have been favoured by a gentletnia 
engaged in shipping large quantitiea, *'■ From Jan* 1 to June 30, 1850, 
there were exported from Nassau nearly 1,0€0 bales of sponge, of the value 
of at least ^5 per bale = £5,000. On Jan* 1 a very small stock of sponge 
was on hand, while on June 30 every dealer in this article had a large 
stDck \ therefore, as it ia a cash article, there must have been paid to the 
crews employed in this trade at least £8,000." The value of the sponge 
erported from the Bahamas in 1852 was about £12,000. 

The sponge trade of the Bahamas ia in a very flourishing condition. Tht 
total value e:sported in 1849 was hut £2,217; in 1850, £5,700 ? in 1851, 
£14,000 ; in 1862, £ 11,257. In later years the quantity of sponge exported 

from the Bahamas has been : — 

• 

Cwts. Value. 

1855 2,399 ,.... 9,615 

1856 1,800 6,723 

1857 2,C57 -, 11,025 

1858 ....» 3,857 17,254 

A great deal of this goes to the United States, 

The Andros Islands and the Cays are the great sponging districts. The 
sponge is usually found in grassy and rocky patches near the shores of this 
group. Crawls for cleaning these may be seen from Joulters to Jonas CaySi 
constmcted with stakes about two inches thick, driven into the mud, mi 
forming a square of twelve feet, sufficiently high to prevent the sponge 
washing out. In these ih^ sponge is soaked and washed frequently, after 
having been buried in sand about a week or ten days, when it loses the 
black animal matter, which has an offensive smell. When first gathered 
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l£ piecea are wrenched from tbe rndtm vitli « ctroag ti^-fmi^gtd fbrk 
Xed to & long pole. Tbe giongca tre of foar kinds — j^low, giov», ▼€!▼€€, 
nd mop. The first it tfae most vahiable kiod, flellmg at alxMit Is. the lb, ; 
he second at 9d. ; the Tclret la ibe tcmghe^t, and tnudi used in sUhles for 
Ib softness ; the la^t kind b T^ry inferior ^ and onlj Q«ed for mopi^ At the 
bregoing prices it scarcely tepajs the outfit, but Is. Bd, a pound about 
temtmeratea the fishermen. 

The imports of sponge firom the Bahamas and United Sutes da 
fast ie¥en jears have been ai loUows, in pounds i — 

B«]iamM. U&ited Stites. 

1853 «.- &1,736 .„-.„ „. S3;774 

1864 «,»...« 115,S13 -,„ 33,150 

1855 «» ^ 1^,013 ,,-., 14,ase 

1866 .„„-„....« 73,883 ,.„.-«-,^_ 3,271 

1857 -< 167^1 ».-^ -, 

1858 ».. 256,094 »-». -, 7,693 

1869 „„-. 207,450 .». 7,234 



CULTUKE OF BROOM-CORN m THE UNITED STATES, AND 
THE MANUFACTURE OF BROOMS. 

The production of broom-corn, the Saryhum dora^ ii rapidlj extending in 
msij parta of North America^ sad com brooms are driTing broom sedge, 
u ^n ajrtide for sweeping fioore^ out of eveiy bumble dwelling in the 
UnioiL It is cultiFated for its '^ bmah,^' the dried panicles cleared of the 
seed. The grain of the panicles forms excellent food for poultry. The 
itmnal produce of the plant in the State of New York alone is valued at 
uver one million sterling. Large quantities of this broom-com *' brush ** 
are now imported into this country, chiefly for making cfo^et-brooms and 
dothea-brushea. * 

Perhaps there is not a branch of American man natures that has within 
I few years increased so rapidly in estent, attended at tbe same time with 
I lu^e incre^e in prices, as the manu&ctnre of brooms. The acquisition 
of CaUfomia, and the settlement there of a large population depending upon 
importation for a enpply of necessary articles, and the increased population 
of cities and villages, have of course given an impetus to the trade of New 
Fork in brooms, as in almost cTerything else* But the demand for export 
to European and Anstralian markets has been the leading cause of the large 
bcrease in this particular business. In the year 1856, brooms to the value 
of £10,000 were exported from the United States. 

The following information as to the rise and progress of the manufacture 
may be interesting, and also furnish a hint or two to some of our Australian 
and other colonists as to the profits that may be made in this line. 

About 1750, Benjamin Atkinson commenced the broom business m By- 
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berry township, Bradford coimtj, Petmsylvania, raising the com and manu- 
facturing the broom. After a few years he took Bezaliel Croasdale into 
partnership, and they johitly had the trade altogether in their hands, until 
1815 or 181 6j makiug tiie brooms, and entirely supplying the marketiof 
Philadelphia, Baltimore, Lancaster, Trenton, and sometimes 2^ew York* 
A broom made in those days would be a curiosity to a modem broom- 
maker. Invariably round, with horn on the neck instead, of twine, confined 
to its place by a wooden peg and handle of oak, rough shaved witJi a 
drawing knife* The brooms thus made commanded a high price, partica- 
larly during the war, when they sold for 4^ dollars per dozen wholesale* 
Since that time the brnmess baa gradually increased, employing agmt 
nuinber of hands, and a large capital to carry it on in its various s'lages. H 

Some idea of the present extent of the trade in the Flnladelphia diatrict 
may be formed from the fact, that in one monuiactory in the town of Ben* 
salem, about 300,000 bandies were made last season, and this number is 
probably not more than a fourth of the whole number made and nsed in 
that district* These handles are sold at 1 dol. 30 cents to 1 doL 40 cento 
per hundred. The value of the twine u^ed on very broom ia estimated at 
half a cent^ and the labour for making two cents. 

The dealers in New York are principally supplied from Schenectady, in 

that State ,■ although the towns of Ileadley and XIalfield, in Massac hnsetti, 

furnish a considerable num!>er yearly. It may afford some idea of the 

extent of the business to mention, that one iirm in New York sell annually 

about 70,000 dojsen brooms, manofactured in Schenectady, and 10,000 dozen 

manufactured in Massachusetts. Most of the brooms manu^tnred in 

l^lasaachnsetts find a market in Boston* There are half a dozen houses ia 

I the city of New York dealing Largely in brooms | they are prtncipaUy io 

'Fulton -street 

The ordinary brooms have sold recently as high as 17 dols, per hundred. 
This is the Schenectady manufacture. In the Massachusetts mannlacturc, 
the com is fastened upon the handle with a small wire, instead of stont 
twine, and the article, coniiequently, is not considered so valuable. A feff 
years since, brooms which now bring the above price, could be bought at 
from 8 to 12 dots, per hundred. Latterly brooms have been sold l^y 
weight, at from 8 to 11 cents per pound. The average weight is a pound j 
and a half. ■ 

I The broom-uom used in this manufacture ia raised principally in th^ 
Tallcys of the Mohawk and the Connecticut. The soil of the bottoms along 
those rivers possess certain characteristics highly favonraljle to the growth 
of this agricultural proiluct. Although tlic labour attending its cultivation 
is great, it is considered a valuable crop, being more hardy than maize, atnl 
leas liable to injury from frost. It was a good deal cultivated in thiJ 
Genesee Valley a few years ago, and is now to some extent ; but the pro- 
duct goes to sui>ply western and local markets. Large quantities of brooms 
are made in the lower parts of Bucks and Montgomery ctmnties, and the 
upper townships of Philadelphia county, Pennsylvania. Many are aba 
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made in Simeon, Lehigh counter, in Dela.w&Te and LimcaBter counties, anil 
in Salem county, Wevf Jersey. The crop is becoming one of the moat 
decided importance, and it wQl no doubt attr^t the attention of fanners 
more generally than it hai do^c ; while to its manufacture mechanical in- 
genuity and capital will be turned, 2,585 toaa of broom-com, worth 85 
dollars a ton, were sent away fjfom Chicago in 186CF. 

A machine has, however, been invented in New Jersey which threatens 
to exterminate broom-cora. It takes a billet of white ash, and in a trice 
cuts it fine Uke the Meadcan grass, as used for brushes. The brooms can 
be made for two cents each, and are said to look quite as well as com- 
broomi, and to he much more enduring. 

In Saratoga county sixty acres of broom- corn yielded from six to aeven 
hundred pounds of brush per acre, and on two acres as much as eight 
hundred pounds per acre were obtained. The expense of cultivating and 
iecuring the crop is about ten or twelve dollars per acre. 

In Montgomery county the raising of this crop is on the increase along 
the valley, more than 1 ,000 or 1,500 acres being planted. It brings from 
twenty to thirty dollars per acre on the field, when ready to cut. About 
one-fourth of the bru^h is made up in the county, and the remainder out 
of it 

In Ohio broom- coin has been introduced in some of the rich vales, and 
baa produced in favourable situations about one -third of a ton of cleaned 
brush ready for market per acre, worth from thirty-three to forty- three 
dollars* The cost of cultivation of the com is considered to be one-fourth 
greater than that of Indian com. The yield varies with the season. 
Sometimes as many as six: hundred brooms per acre are produced, with 
twenty bushels of seed, worth as much as oats for horse feed. 



Analyses of Ifte Parts hehn^ng to Broom-Com. 



1. Analysis of the stalks: 



Eemored from the soil 
tuatonofStalkL 

„.». 1,828 



Silex .,„ • 6.24 , 

Earthy phosphates 16.66 4.881 



Lime,,.,, 6.25 

Magnesia ,,* , *, 3,74 

Potash ., 80,40 

Soda ...».„.. „...»..,.-»„<. 15.46 

Sulphuric acid ..*. » 9,07 

Chlorine , ».,* ,.,, 2.14 

Peroxide of iron ,... ..,»*•., 2.61 

Organic matter and ma^esia ,...« 6,24 



1.831 
1,095 

8,907 
4.529 
2,657 

0,627 
0.764 
1,828 



^^.^1 



1%,^*^ 
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9, Asulyma of the sheathe of the broom-earn : 

lbs. 

Silica 40.20 28.903 

Earthy phosphates 15.00 10.785 

Lime 3.00 2.157 

Magnesia 3.24 2^29 

Potash 26.56 19.0% 

Soda 7.33 5.270 

Sulphuric add 3.57 2.566 

Chlorine 1.72 1.236 



100.62 72.342 

Analysis of the ripe Inrooin-com brush, with the seeds : 

Bcmored fron tbe nfl k 

A ton of finuh and Sm<i 

Iba 

Silex 32.50 11.960 

Earthy phosphates 36.15 13.303 

Lime.. 0.40 0.147 

Magnesia 0.10 0.036 

Potash 27.82 10.053 

Soda 2.37 0.870 

Chlorine 2.50 0.846 

Sulphuric add undetermined 



101.14 37.215 

Composition of the ash of broom-corn seed : 

Carbonic acid not determined 

Silicic acid 41.975 

Sulphuric acid not determined 

Phosphoric add 28,760 

Phosphate of peroxide of iron 0.525 

Lime 0.845 

Magnesia 3.010 

Potash 3.920 

Soda 7,247 

Chlorine 0.245 

Organic acids 4.200 

90,727 
Proportions, 

Water 12.22 

Dry matter 87.78 

Ash 3.00 

Per-centage of ash calculated on the dry matter 3.417 



ASH rsm itAxiTFACTUKs or 

Bf es^rra. Yisn Eppes are naxgof tlie Urge^ manufaeturers at Sclienectady, 
lind hare been engaged iix llie bunoeis abooi ttvcDiT years. Tbev have i 
&rm of aboai three buudt^ acre^, two hoDdred of wjucb nre Mohawk 
Bata^ UQder cultui*e wjtli broom-^oriL A lai^ portion of these flats wer« 
rormerif of little valtie, in coua^jqiience of beiti^ kept wet hj a sballow 
stream wliicb ran tb rough it, and wbich, together with several apit^gs that 
issue from the aaDdjblnff on ihe south aide of tiie flats, kept the gromid 
|aar:3bj and unfit for cultivation. By deepening the ehanttel of tlie stream, 
hod coQilnctmg most of the springB into it, iitanj acres which wei^ Ibrmerly 
blQiost wortlde^^ hare been made worth £25 per acre, Thev have iJso, by 
^epeuing the chaanels, ^ring the waters of ibe spiing^ and secunng all 
9ie iall, made a water pHrilege, on which tliej h^re erected au excellent 
irell with seTeral ma of etoiies, leaying besides suffideut power to canj 
laWB for cuttmg 001 the hsndlei of brooms, &c. 

The cultivation of broom- com by them has within a few years been mm- 
pMed to alniost as great a de^ee as its manufaetnre. Tlie seed is sown with 
I ieed-barrow or drill, as early in spring as the stale of the grouod will 
ftdmit, in rows 3| feet apart. As soon as the com Is above ground, it is 
tided, and soon after thinned, so as to leave the stalks two or three inches 
tpart. It is only hoed in the i-ow, in order to get out the weeds that are 
felose to the planU, the remaining space being left for the bflrrow and 
cultivator^ which are run so frequently as to keep down the weeda. The 
cultivation is finislied by mnning a small, double monld-l>oard plough, 
tatber sballow, between the rows. 

The broom -com here is not left to ripen, as formerly^ but is cut while it 
is quite green, and the seed not much past the milk. It was formerly the 
irractice to lop down the tops of the com, and let it hang some time, that 
Ihe brush might become straightened in one direction, Xow, the tops are 
^ot lopped till the brush is ready to cut, which, as before stated^ is while 
ihe com is green. A set of hands goes forward, and lops or bends the tops 
lo one side, and another set follows immediately, and cuts off the tops at 
Ihe place at which they are bent, and a third set gathers the cut tops into 
carts or wagons which take them to the factory. Here they are first 
IBorted over, and parcelled out into small bunches, e;ich bunch being made 
up into brush of equal length. The seed is then taken off by an apparatus 
^ith teeth, like a baichel. The machine is worked by six horses, and 
deans the brush very rapidly » It is then spread thin to dry, on racks put 
Dp in buiUlings designed for the purpose. In about a week, with ordinary 
weather, it becomes so dry that it will bear to be packed closely, 
' The stalks of the com, after the tops have been cut off, are five or si^ 
feet highj and they are left on the ground, and ploughed in the next spring* 
it is found that this keepa up the fertility of the soil, so that the crop ia 
pontinued for several years without apparent diminution. It should be 
ob^rved, however, that the ground is overflowed every winter or spring, 
and a considerable deposit left on the surface^ which ie undoubtedly equiva- 
lent to a dressing of manure, 
[ »2 
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In eaie of need, the stalks would furnish a lai^gc amount of good food 
for cattle* They are full of leaves which arc very nutritive^ and wheiUer 
cut and dried for winter, or eaten green by stock turned on tlie ground, 
where they grow, would be very yaluablc in case of deficiency of grass. 

Messrs. Van Eppes employ twenty or thirty hands during the summer; 
and in autumn, when the brush is being gathered and prepared, they have 
about a hundred, male and female. They are mostly Germans, who come 
with their famUies during the broom*coni harvest, and leave when Ibk 
is over. The manufa<;turc of brooms is carried on mostly in the wintef 
Bcftson. The quantity usually turned out by Messrs. Van Eppea ib 200,000 
do£cn per annum. 



THE EAETH OE ROCK OILS OF AMEKtCA. 



BY THB 1:DIT0R. 

Attention has recently been very prominently directed to the natunil 
wells of crude petroleum, or rock oil, which bave been found to yield &p 
abundantly a valuable commercial product in several of the States of North 
America. The supply of animal and vegetable oil, large m it has^ 
become, is yet inadequate to the mcreaslng demand for manufactu 
and domestic uses ; hence^ attention has been lately turned to coal and otLfl 
mineral oils- This new discovery promises to exercise a most impo 
influence in adding to the wealth of America, and also in improving th 
traffic of the several lines of railway over which it has to be transportedj 
The only question regarding the worth of the discoveries seems now to 
relate to the probable permanence of the yield. If the experience in this 
respect should be satisfactory, the annual money value of the article it 
likely to rival that of some of the richest branches of existing industry* 
The railway lines which seem at present to be most interested in the 
matter are — first, the Atlantic and Great Western , a new road which 
connects with the New York and Erie ; and, secondly, the Great Western 
of Canada, several wells having been found on the flats of the Thames, 
about a mile from Bothwell station on that line. The springs or wells from 
which earth oils may be obtained are more generally diffused in the 
United States than is, perhaps, supposed. Commercially it is now procured 
in New York, Kentucky, Virginia, Ohio, and JPemiBylvania. In Texas, 
Canada, Nova Scotia, New Brunswick, and Newfoundland, and even od 
the banks of the Mackenzie river, springs of naphtha have been found. It 
was long collected for sale from the Seneca lake, in New York, by the 
Indiana, and sold under the name of Genesee or Seneca oil» 

In the town of Lodi, Seneca county, bitumen escapes with the water out 
of the shale* This mineral also arises from the vegetable matter or coal in 
the £thak being destroyed. The deea^ Is s. i^tq«1£.is»% uxa^o^^Taa Xa ^ 
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pToauceg on coal in a gas retort--it aefrnxatei the coal into an inflammable 
gaa (carbtiretted hydrogen), and an itiflammabk liquid (tar). On the slate 
it is decomposed into marsh gas and bitumen, or Seneca oil^ a& it is some- 
times called, from its being gathered off the lake. On the surface of Seneca 
lake a large quantity of nflplitha or rock oil floata at dhfereut periods of the 
year^ This Seneca rock oil is derived from the bitumen escaping out of the 
ehales, which are very carbonaceous in the middle counties of Western 
New York. The shale beds dip south and a little west under the waters 
c»f the lake, and where the opening of the seams meets the water at the 
bottom of the lake, the bitumen oozes out and rises to the surface. There 
are many other localities on the American continent where native naphtha 
or bitumen is found. It is met with abundantly in Kentucky. Any highly 
fosailifcrouft shale, which is dark coloured, from the large quantity of 
vegetable matter contained in it» and which also contains pyrites dissemi- 
^nated throughout, generally affords naphtha. Native naphtha boils at 
201'' Fahr. 

Mr, Horace Wilkins, of Cleveland, Ohio, thus speaks of this oil ; — In 
November, 1859, in the State of Pennsylvania, wella were sunk for the 
purpose of pumping petroleum, or rock oil, and have been vigorously 
continued up to this time, many of the wella producing from ten to fifty 
barrels of oO a day, and some even more. In July, 1860, in the State of 
Ohio, fifty miles from this city, oil was discovered, and, in the short lime that 
elapsed^ more than fifty wells have been put in aucceaaful operation, yielding 
from ten to sixty barrels, and at this time hundreds of wells are hemg put 
down. This oil is being refined for iUmninating purposes, for which it is 
excellent, surpassing in brilliancy the best sperm oil, or any other article for 
light known on tbia continent, at the same time being half the price of 
sperm. The oU-, in its crude state, is an excellent lubricator, and many of 
our railroads use tt, as well as other departments requiring a friction oil. 
The product bids fair to be very great, but the demand exceeds the supply, 
and the amount of money invested is now large, and is being increased 
daily. 

The Philaddplda laqmrer states that the number of oil wella bored on 
Oil Creek, Pennsylvania, is 345, that the average production daily of 
twenty-nine wells is fifteen barrels, and that the oil has been sold as low as 
ten cents per gallon on the spot. No less than 145 wells have been bored 
lo a considerable depth without obtaining oil. Persons are cautioned 
against being too enthusiastic about the profitable character of such wells. 

At a place called Union Rliila some working men a year or two back 
observed a quantity of dark oily matter floatmg on pools abounding in that 
district. Subsequent ejcperimenta led to the discovery that the oil is 
bighly adapted for illuminating purposes ; and that, by sinking wells to the 
depth of firom 70 to 500 feet, it can readily be obtained throughout a very 
extensive area. The proportion of oil in the liquid pumped up is about 
one -third, und the process of separation ia very «im^\e. l^Mk^m^^XK^iviCv^ 
Mas become exceedingly vaJuable^ and ^e ^\iamfta% V& tv^\^^ m^t^^^^* 



About 1,200 to 1,500 barrcla, containmg 40 gallons eacli, are now, it is 
Baid^ being rajsed daily i and Eent to New Yoik, where, when refined, it 
s^Ua in any quantity at a price equal to Bs. aterliiig per gallon. There is & 
residuum, alao, which la described as being used for the manufacture of 
iuperior candJes, Maay shipiuettta of the oil have lieen made to Australis. 

The encloaed er,.tmct ia fium a letter recently received IVoiu Mr. W. J* 
Palmer, of Philadelphia :-^" I have seen in several local papers for some 
weeks past accoiiota of the products of these extraordinavj oil springs. One 
statement said that m many as 2,S00 baiTels (forty gallons eaeh) had beea 
put intci the wagtins at a railway station near tllei^e springs iu a single 
month, and that tlic quaritity was constantly iucreasuig. The oil is aeot m 
Kew York, Philadelphia^ and other eastern markets, I have recently 
made a visit to the oil region of North -Western Pennsylvania. The supply 
of natural oil found there in such quantities is really a wonder. There are 
now some 1,000 borings, which have jienelrated to all depths in the rocky 
strata, and probably fifty or a hundred of ihem have actually piwiuced 
oiL Some hare reached oil at a de3*th of from ten to fifty feet, otbert 
at 300 and 400 feet, while some go 600 feet and do not get it. The 
pheuomeaon occurs in one of the wildest and most sterile portions of 
PennsylTatiia, Where one year ago land rarely brought over 5 doUat^ 
per acre, it has since sold at the rate of over 1,000 dols* per ticve for sites 
to bore upon. Tim oil is of a most excellent quality lor illum'uiation, but 
has not yet been satisfactorily deujonslrated to he adapted to other pur- 
posea. The geological [Hisitiou in whieh it occitrst in North- Western 
Pennsylvania is in the Hamillon and Chemung groups, imderlying the old 
red Bandstane, which is here missing. Tlie ueare!i*t oil has been discovered 
at a depth of about 450 feet below the loweist bed of coal, and does not 
seem to be of vegetable ongin, but to have been formed fiom the exten&ive 
animal remains found in the Silurian rocks* The crude oil is now sold in 
Kew Tork for 2^ cents per gallon* It is refined and sold at a much higher 
price » The wells proiloce from five to a hundred barrels daily, of forty gal- 
lons each barrel. Tbi^ mineral deposit promises to be of great commerdal 
importance to Pennsylvauia, and perhaps to Ohio aiul Virghiia.'' 

A correspondent in the TiTJies defines more clearly tlie diistricts of its pro- 
duction, and furnishes some additiotml information. ^"^ If (he says) you have 
Coltou^s or any other large map of Western Pennsylvania, you will observe 
that the place called Union Mills is situated in Brie county, Pennsylvaniii, 
instead of New York State, and that Oil-creek, a branch of the Alleghany 
river, has its origin a fe^v milea south of Union, and discharges its waters 
in the Alleghany, at the distance of about thirty miles. Ever since my 
earliest recollection (thirty years or more), and for ^ time whereof the 
memory of man runneth not to the contrary,* oil has heetj obtained from the 
surface of the wafer of Oil- creek in eddies, by spreatUng a woollen blanket 
on the water and then wringing out the oil, and been used for medicirial 
purposes, by exterDal applicauouft, f ot Tlpi&vLmis.l\5sm^ feLt.^'erod.^ldmukr the 
name of 'Senecu oil,^ from the Sc\ie^ xi\\i<i q1 liwiiajia ^Vq -ax oasi^ 
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teO¥e^ tMd part of Uie State. About eighteen BKWtlu ago a Mr. 
sunk a well at Tituaville, on OH-creek^ bj way of experiiiicnt» so 
jth of about seveQty-foar feet, and iiad the good fortime to strike m 
.vein of oil, the product of which ha& yielded him a handsome fortune. His 
jpUjOoess imuted others to make experiments, wad ihe whole country for 
inore than a hnmircd mHea on the Alleghany riyer and along Oil^creek 
tias be«n caiefully examined, with the r^ult that fortunes are being rapidly 
realised by many. I am not correctly iulbrme^I as to the number of wells on 
Spil- creek, but they aj« numjirous. At lidionte, in Warren county 
further up the Alleghany, seTenteeu wells are in operation, producing not 
leaa than 10,000 gallona per day. There are probably a hundred weUs 
juore being simk at Tidionte^ and wtlhui three imle^ each way. The 
• Crescent Oil Company,' an incorporation having their business office at 
tkb city, own a laj^e tract of lajid at Tidionte, and are producing great 
-quantities of oiL By the lat of April next they will have at least twenty 
^weUs in operation. At Mecca, a small town in the eastern part of tlse 
;^tate of Ohio, is a large tract of od country, which is now being worked, in 
which the Aurora Oil Company of tins city are largely interested. Con* 
j^derabie quatiiaies are also pmduced Irom wells on the little Kanawha 
liver in North- Western Virginia. The supply obtdned, also^ from i 
laige territory ou the Lhames river, in Canada West, is almost fabulous. 
These several oil tenitoriea arc favourably sititated for getting the oil to 
market. From Titusville and Tidionte during the season of navigation the 
oil can be ruu down the rivtr in flat boats to Pittsburg at a Tery low price, 
Tidionte is four tee u miles from the railway ; TitusvUle, twenty- two miles ; 
^ Mecca, nine miles ; and the Canada oil lands, from tlu-ee lo ten miles^ 
!Fhe wells are mere holes in the groimd, about slk incliea m diameter. 
I Hey are dug hy driving cast-iron pipes, four inches iuaide diameter, to the 
lock, varying in depth from ten to sixty feet, Afer finding a ' good show' 
of oil, a pump is put in the well driven by steam^ and the oil and water 
pumped iiUo large vats holding a hundred barrels each, the oil rising to the 
top while the water is drawn off at the bottom. 

" The crude oil is sold readily at Is. 2d. to la. 4d, eterUng per gallon at 

the well, and the barrels paid for extra. It makes a better light whcu 

refined than any other burning fluid I have ever seen — second otdy to beat 

coal gas, with no liability to explode like many illuminating fluids that have 

been from time to time offered to the public. The phenomena produced upon 

opening some of these wells are very singular. One opened at Tidionte a 

week ago spouted the oil and water to the height of eixty feet, forced by 

. the gas, the generation of which seemis at all times to be going ou. 

I '* This new trade is worthy the attention of yonr oil dealers, and I hope 

; will receive it The supply seems ijaexhaustible. Wells that commenced 

pumping at the rate of IGO gaUons per day, are now pumping six or seven 

times that amount, while a feiv, from which at their opening the oil waj 

' ibrced in large quantities by the pent-up gaa, have fallen off; but if the 

lipnmp IB stopped a few days (as haj happened by the breakage of machmery) 
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the oil commeiLC€3 to flaw of its own accord. Moat of the works are rude, 
and fcarcely a well ija worked to its capicitf . Mudi of the oU lerritDry ii 
in the forest, the fuel for geociuting steam ib greea, and the whole thing k 
in it8 infancy. When a year fiball have paeaed, and e^peiienoe shall hare 
taught owners and operators the true system to be pursued, the supply wiB 
he yery much increased. The demand seems to augment with the lupply. 
The refineries are not able to fulfil their orderfl, and it ia scarcely used in 
the rural districts. I hope scientific men nn well as dealers will turn tbeir 
ipttention toil. It is understood here that large quantities of a sunikr 
product from the valley of the Irawaddy finds a market in London/' 

The proprietor of the land in which the Enniskillen Mineral Oil Springi 
are aitnated, on the Sydenham rirer, Western Canada, has erected a suit- 
able building thereon, and ia now manufacturing, by distillation, a beautiful 
htirmng oil from the raw miiteriaJ which abounds in that region. The article 
is described as of most superior quality, and its illuminating properties are 
so great that an ordiDary sized lamp, giving a light superior to six or eight 
candles, can be kept burning at the rate of one -fourth of a cent* per hour, 
reckonLug the oil at one dollar fifty ceuts* per gallon. 

I received, a week or two ago^ a sample bottle of earth oil from 
Boston^ stated to be obtained in a neighbouring State, from a well 
lately discovered, and said to be equal, if not superior, to any pre* 
viously met with in that part of the world, and that it could be shipped 
at the rate of 500 barrels a week, if a market were found for it. It was 
asserted to yield nearly seventy per cent, of fine limpid oO, and would pro* 
bably give more if care were taken in refiaing : 10,000 gallons were stated to 
have been refined and sold by this correspondent at a low price. It answers 
for lubricating, burning, and other purposes, and the solid part is used for 
making parafilne candles. On examination this oil appears to be com- 
pounded, and very different to the ordinary petroleum oils of com- 
merce. A large quantity of petroleum, from various sources, now 
comea into commerce, and Frice^s Candle Factory, and others, ane pur- 
chasers of it. 

The following repert on it haa been furnished me by Mr. Dugald 
Campbell i^- 

»' Feb. 21, 1S6L 
" SrB, — I have examined the sample of the American earth oil which 
you left with me, and beg to report as follows : — 

*^ The oil is of a dark, greeniah-bro^ni colour, and has somewhat of a 
pleasant etherial odour ; it is as near as may be free from water, and gives 
no sedimentary matter, even on standing for many days. Its specific 
gravity at 60^ F. is 860^. When distilled in the ordinary way the loss is 
small, considering that decomposition has taken place in it to a considerable 
extent, and the really pleasant smell is now supplanted by an unpleasant 
empyreumatic one, which is noticeable thTOM%hQ.Mt the ^ha\ft dktillQte^ and 
M not removed from it mnehb^ ag\ta\ioti mvk ^trotug^ <!:»Ka^\a wi^ 
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loss Tflien operating, which I did upon the smaU scale, was under 
3 per cent. ; but on a manufacturing scale it would hkely be much 
more. 

" The oil was fractionally distilled into four equal parta, and the specific 
gravity of each taken \ they were, without giving the odd deeimala, m 

follows : — 

lat part .„ .,., 825^ 

2nd „ ..„.,» » 838« 

3rd „ .„„*...,. » 833° 

4th „ ...,,... 846^ 

** The colour of these disitillates vary, Fo. 1 is a very light sherry ; Ko. 2 
ia darker ; Ko. 3 is atill darker ; and No, 4 is brown. Their boiling points 
are high. Ho. 1 is 360" F,, and they do not therefore in this jrespect 
resemble naphtha* 

" The value in this country of such oils as the one I have operated upon 
greatly depends upon the quantity of burning oil, or Paraffin oi], aa it is 
commonly, although erroneously called, which they may yield upon distil- 
lation ; the heavier oil, or lubricating oil, being comparatively of httle value 
to the burning oil^ and ia got rid of with difficulty in the majket. Good 
burning oil should not much, if at all, exceed the specific gravity of 825^, 
which is that of the first part of the distillate, and ia only one quarter of 
the bulk of the whole oil. This is a very small yield indeed, and aurpriaed 
me, as the crude oil is superior in look, smell, and gravity ; the latter being 
only SCO"^, whUat tbc crude oil from the distillation of tlie Boghead Coal, 
the source from which a great portion of the burning oil eold tliroughout 
this countiy is derived, approachea in apecific gravity 900**, yetj when recti- 
fied, the product is two-thirds burning oiL 

'^^ In looking at the specific gravities of the four distillates, it wiU be 
ohserved that the aecond is of a liigher gravity than that of the third,* a 
pecuharity which I have not observed in any of the many distillations 
which I have hitherto made with oils the production of coals, schists, 
aspkaltea, or peats. Some of the same oil treated with sulphuric acid and 
soda before distillation gave results much similar, and with the same 
peculiar difference between the second and third distillates. 

**^ It is well known to manufacturera of these burning oils that, by re- 
distilling the heavier oils, a decomposition takes place each time, and some 
lighter oil is produced ; but the quantity resulting therefrom does not in 
most cases justify the expense of re-distilUng, and tlic loss of the material 
OGCftsioned by so doing ; so that the above (namely, 25 per cent.) may be 
taken aa the practical yield of burning oil which could be obtained from 
this sample of oil, 

" Smce experimenting with the above specimen, I had another given to 
me very unhke it. It is dark brown, and has not nearly so much of the 
^een tint about it ■ it is much heavier, its gravity being 900^, On standing, 
it deposits a lit tJe water and some yellowish eaitla-j maSAax, Ttiax^ss^Vi 
£rom distilling it were less favourable e^eu lh.i3ta tjtQm \)tta %s:f^- ^m^a^ 
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only distilled into two portions ; the loss was about 7^ per cent ; the 
specific gravity of the first half was 867*^, and the second 872<'.— I am, Sir, 
your obedient servant, 

"DUGALD CaMPBSIX, 

*< Analytical Chemist to the Bromptou Hospital, &c, 
" 7 Quality-plaoe, Ohancery-lane. 
" To P. L. Simmonds, Esq." 

I may refer those interested in this subject in America to a long paper on 
the various sources of naphtha, by Mr. M. C. Cooke, in the " Journal of the 
Society of Arts " for Aug. 19, 1859, which can, no doubt, be consulted in 
any of the leading institutions of the States ; but I may quote that part 
which describes the Rangoon petroleum and naphtha wells, some 500 in 
number, which are said to afibrd 412,000 hogsheads annually : — *' They are 
situated about two miles from the village of Yak, near Goung,. where they 
occupy a space of about twelve square miles ; they are from 200 to 300 feet 
deep, of small calibre, and sustained by scantling. The temperature of the 
oil, when fii*st raised to the top, is 89^ : men do not go down, but an 
earthen pot is lowered in and drawn up over a beam across the mputh, by 
two men rnnniug ofl^with the rope. The pot is emptied into a little pool, 
where the water with which it is largely mixed subsides, and the oil is 
drawn off pure. It is exported in earthen jars, contaiuiug about 30 lbs. 
A well yields about 1,200 lbs. or 1,500 lbs. per day, aud is worked by three 
or four men : sometimes upwards of 2,000 lbs. are obtained ; the amount 
depends upon the quantity of water drawn np with the oil. A duty of 
l-20th is paid to the Government. This earth oil is extensively used for 
lamps and torches, and is exported to all parts of the empire, for which 
there are great water faciUties. It is also used for preserving wood, mat 
partitions, palm leaf, &c., from insects aud the weather. The white ants 
will not attack wood which has been washed with it." 

In the annual report of the Trade of Rangoon for last year, it is stated 
that the shipments of Rangoon eai'th oil to Europe are in the hands of one 
party ; the contractor with the King of Burmah for this produce not finding 
any purchasers for it makes the shipments for his own account, getting 
advances on the bills of lading from one European house in Rangoon. 
Prices in the bazaar there are usually 15 rupees ; but we doubt not that if 
any larger quantity were required, the king's contractor would agree to 
lower the rates. 

With the increasing demand for asphalte, petroleum, and naphtha, the 
attention of persons in different quarters of the world should be directed to 
this subject, which is important both in a scientific and commercial point 
of view. 

A mode of obtaining a lubricating oil from asphalte was patented not 

long ago by Dr. Simpson, of Edinburgh, and Prof. W. Thomson, of 

Belfast. The asphalte, according to their invention, is first distilled at a 

temperature a h'ttle below that of a red lie&t. This produces a thick liquid, 

wJucb is again distilled at the sanxe teBr^i«2to«. n!!Vv« nbR^onA ^^C^^aaokss^ 
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brings oTcr a more liitipid liquid — ft fine readoam of ^mnml hehg kft m 
the retort. Tbk oHj liquid b fiibjected la tttrriog <sr i^tstMm in % 
wooden Tessel, with about one-tenth of its bulk in sulphuric acid. Much 
of the impiuiQea uuiCe with the acid, «ud when allowed to setU^ Ml to the 
bottom of the ^essei Tbe dear liquid b then dmwu u^ ukL igitated witk 
a c&ustic ilkali, or mixture of qutckUme and cbalk, allowed to settle, and 
tbe dear drawn off. The resultant oil 13 then agitated with iuphune acidi 
as before, and again with the alkali or chalk, allowing time after eaich opera- 
tion for the impurities to settle, and the oil to become a pale jellow colour. 
It ia then put into aa troo retort aod distilled at a moderate heat, when 
about oue-third of the quantit j comes awaj m aphtha. Tbe heat ia then 
ele^ated^ when the remainder come* over — leavii^ a small reskliium of 
charcoal — and is an oil nearly Hmpid ; one part of sperm oil miEed with 
nine parts of it makii^ a good oil &r madunery. 



ECONOMIC PRODUCTS OF THE TISSO (BUTEA Fno^^DOSA}. 

BT M. C. OOOKE, F,S.S. 

One of the moat common trees of India and A*isam is the Pulas or Tisso 
^Btilea/roudom)^ and, although seldom attaining a Yerj large size, almost 
every x>art of it maj be rendered subaerrient to the wants of man. When 
in flower its appearance is highlj ornamental ; and^ whibt oot so fragrant 
as many others of the order to which it helotigs^ It viea in beanty with 
most, and in utihty with any. The wood m open, sort, and tough, but 
small in she^ and is seldom employed except for coarse funiituie. Tlie 
liber, or inner series of the bark is lough, and is convertible into a kind of 
coarse rope. In a country yielding so many other aad superior fibrous 
planta, it is not orten thus emp toyed » From natural fissures, or wounds in 
the bark, iasnes, dnriog the hot season, a most beautiful red juice, which 
concretes into a ruby- colon red, brittle, astringent gum, analogous to guru 
kino, for which it has been employed under the name of Palass Goond, or 
Bilk gum. It soon loses its beautiful colour upon exposure to the air, 
when it becomes duller and blacker than the ordinary kino of commerce, 
"This gum, when held in the flame of a candle, swells and burns away 
slowly, without smell or the least flame, and is ultimately reduced to a line, 
light, white aah. If placed in the mouth it soon disaohes, ita taate being 
strongly, but simply astringent. It is not softened by heat, but rather 
rendered more brittle* Pure water dissolves ll perfectly, and the solution 
is of a deep clear red colour. It is in a great measure soluble in spirits, 
but this solution is paler, and a littic turbid. The watery solution also 
becomes turbid when spirit is added, and the alcoholic more clear by tb 
addition of water. Diluted sulphuric acid renders the aqut^UB solut 
turbldf Mad fhe ai^ohoiiQ more ^, vf hibt ca\^ti^ Q^^ks^ ^tis^^^^ *0e^^ ^ 
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of the watery solution to a dean, deep, fiery, blood red.*' This solution, 
with sulphate of iron, constitutes an excellent and permanent writing 
ink. 

An extract is also artificially prepared, from this and allied species, for 
tanning purposes in India, under the name of Pdachy or Palasy^ which 
resembles the gum in appearance, but is generally brighter. 

The flowers are large and pendulous. Their ground colour is of a beau- 
tiful deep red, shaded with orange, and clad with a soft, silvery down, 
which giyes them a most elegant appearance. Infusions of the flowers, 
either fresh or dried, will dye cotton cloth, previously mordanted with an 
alum solution, of a beautifrd bright yellow, more or less deep, according to 
the strength of the infusion. The addition of a little alkali changes the 
colour to a deep reddish orange. In this state it dyes unprepared cotton 
cloth of the same colour, which the least acid changes to a yellow or lemon 
tint. It is to be regretted, however, that these colours are not permanent. 
Under the name of Kessaree flowers, a purcel was imported into 
Liverpool a few years since, but hitherto we have not met with them in 
London. 

The juice of the fresh flowers, diluted with alum water, and evaporated 
in the sun to the consistency of a soft extract^ produces a pigment brighter 
than gamboge, which is said to retain its tint for a considerable time. Infu- 
sions of the dried flowers yield an extract little inferior to that of the fresh 
flowers, and from them may also be obtained a fine, durable yellow lake, in 
considerable quantity. 

The seeds of this tree yield by expression a thick dark-coloured oil, 
resembling cotton grease, which is employed in India to a limited 
extent. 

Lac insects are frequently found on the small branches, upon which they 
deposit their valuable secretion. 

Of all the products of this tree it is singular that not one of them is 
known in European commerce, for even the kino is never met with now, 
whatever may have been the case in former years, and we doubt whether 
it ever occurred but as an exceptional import. The bright yellow pigment, 
if permanent, and the yellow lake which is affirmed to be so, are certainly 
worthy of a trial. 



THE GUARANA OF BRAZIL. 

Guarana is the manufactured product of the fruit of a tree which grows 

on the river Tappagos, on some headwaters of the Orinoco, and elsewhere 

in the great Amazon valley. It is manufactured by various Indian tribes, 

among which may be enumerated the Muras and the Decapitadores, or 

Mondrucu Indians, with whom it forms a staple article of commercial ex- 

cbange among the Portuguese 8ettlcisQatc.\mxmi^^^o^\€^ «aji VXx^ xm^soj^^^ 
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Braziliani. As is to be supposed, it requirea both care and aecuracy in the 
proceis of formation-^ and it is ao highly prized in the Brazihan Bettlements 
as to obtain ita weight in BilYer when ei:ported thither- It commands a 
price ranging from 4a> to 209. per ounce, 

Guarana ia prepared from the seede of an inga — one of the Mimomew. 
Like all the mimosa apeciea it ia a low-apreading bushy tree. The fruit is 
gathered when it is ripe, and the seeds roasted in the legumes intact. They 
are then taken out, and, after being powdered between stonea or mallets, 
are mixed into a thick paste with water, which ia moulded into flat bricks 
or cakes, and^ when dried — which process is accomplished with tlie heat of 
the sun— it is ready for use. In this form it wiU keep good for any iengtli 
of time, and is always ready when required. In this state it is used for 
making a drink or beverage, which is prepared by scraping a table* 
opoonfal of powder from the cake, and mixing it with a pint of boUing 
water. It is made not only for ^^ home use," but also for wholesale con- 
sumption. 

It has properties, when taken internally, analogous to tea and coffee, 
producing on the system a stimulating effect. It arouses the intellect, and 
prevents sleep. It is highly tonic and febrifuge, and is esteemed by many 
to have properties equal to quinine, especially in cases of intermittent 
fevers. 

We believe it is only to be obtained in this country on very rare occasions, 
but it is probable that it will one day become a cheap and useful article, 
both of diet and medicine, in the homesteads of Britain, — Chemist and 
DruggisL 

[Gnarana is obtamed from the seeds of Paullinia Sorhilis. The shape in 
which we have met with it is in round rolls. It contains a bitter principle, 
identical with theine. The EraziUans regard the Guarana bread as sto- 
machic, febrifuge, and aphrodisiac. It is sold all over the conn try as a 
necessary for travellers, and a cure for dysentery and many diseases. This 
substance attracted a good deal of attention amongst the medical profession 
at Paris, where it is prescribed as a tonic and astringent in cases of nervous 
headache. According to the analyaes of Dr, Stenhouse, F.R.S, (Pharm* 
Jonrn., voL 16, p, 212), guarana is the richest known source of theine, as 
the following per-centages will show :^Guarana, 5*07 per cent, of theine j 
good black tea, 213; various samples of coffee beans, from 0*8 to 1 per 
cent. ; dried coffee leaves from Sumatra, IM; Paraguay tea (/?ea: Para- 
gua^ensis)^ 1'2 per cent. In addition to theine, guarana contains a colour- 
ing matter, apparently analogous to the tannin in cinchona bark, and 
also a fatty matter which, like the fat of chocolate, does not appear Xq 
become rancid by keeping], — Ei>rrOR, 
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THE LACE BARK, OB GAUZE TREE. 

ILagetta Lintearia, The Daphne Lagetta and D. Lintearia of other authors.] 

This is a ti*ee thirty feet high, with a trunk about the size of a man's 
thigh, straight, with a rough outer bark. The wood is white aud solid. 
The inner bark is tough, but of a fine texture, consisting of twenty or 
thirty layers, each of which on being soaked in water is easily separated 
—and, extended or di*awn out diagonally, exhibits the appeai-ance of a 
fine net lace, from which it derives the name of Lace Bark, or Gauze 
tree. The biauches are i*oand, and the bark somewhat smoother than that 
on the tmuk. The leaves are four inches long by two aud a half wide, 
pointed, and somewhat heart-shaped at the base, and are alternately 
attached to the branchlets by short footstalks ; they are dark, evergreen, 
leathery, smooth, and shining. The spikes of flowers ai-e placed at the ends 
of the branchlets, on altemate flower-stalks. There is no calyx ; the 
corolla is a single-tailed, funnel-shaped white flower, the border divided 
into four oval, pointed, spreading divisions. The stamens are eight short 
filaments enclosed within the tube. The anthers are roundish, erect, 
bicolled — the style is short, with a short depressed stigma — the fruit is a 
roundish drupe or berry, with a roundish kernel pointed at both ends. In 
Jam^ca it is common in the woods of the parishes of St. John, Vere, Claren- 
don, Manchester, and St. Elizabeth^s, on the south side of the island, and 
generally in the mountains of the interior and north side parishes. 

Long writes of the lace bark : — " The ladies of the island are extremely 
dexterous in making caps, ruffles, and complete suits of lace with it ; in 
order to bleach it, after being drawn out as much as it will bear, they 
expose it sti'etched to the sunshine, and sprinkle it frequently with water. 
It bears washing extremely well, with common soap, or the coratoe soap, 
and acquires a degree of wliiteness eqnal to the best artificial lace. There 
is no doubt but very fine cloths might be made with it, and perhaps paper. 
The negroes have made apparel with it of a very durable nature. The 
common use to which it is at present applied is rope making. The Spaniards 
are said to work it into cables, and the Indians employ it in a variety of 
diflTerent fabrics. It may, pei-haps, be of seiTice to Great Britain as a 
manufacturing nation, but the inhabitants of these colonies are very seldom 
disposed to improve what nature offers, or apply many productions here to 
the obvious uses for which they are intended. Necessity, that great spur 
to such improvement, is wanting to stimulate ; or otherwise they would 
soon find out methods of turning them to account." 

Swartz relates that Charles 11. had a cravat made of the bark of this tree, 
which was presented to him by Sir Thomas Lynch. 

Dr. Wright attributes some medicinal qualities to the bark of this tree, 
which he says has the sensible qualities of Mezereon, but in a greater 
degree. 
JTiere are several other species of DapKneV^ \^^ ioMxA \si^Ssi<^^&\i&svdQf 
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Jktneuca, bnt tbey are not noticed as liaying tbe same quality of "hark, A 
Tery ta9tefiil!y-made bonnet wrs recently uiEiniifactnrefl with inucli ingenuity 
by a poor witlow !ady of Jamaica from the sheathing leavea or liuek of the 
8€ed of I he Indian corti. It was adorned with lace bark (some dyed), 
arti6ci*il dowers, and the seeds of the orangej and pretetited to her Mi^eety 
the Queen, with the hope of her acceplauce* 

The bark of Daphne ptipyracea^ or camiahha, in Nepaul, and D. chinenais 
and Imlica^ in China and the Eastern Arcbipelaga, have the fame propertieB 
as the Lagetia Lin(eana. 



Scientific Notes* 



Cifrmg Jlfeoi.'— Mr. H. Clark, of Soiilb Carohna, points oat a mode of 
curing meat hi the hottest climates, which has been jjrajctiaed in most of the 
Southern States for fiSlecn or tweniy years at least. The plan is to dig a 
hole in the earth, from four to six feet deep, and large enough for the 
amount of meat you have to cure \ lay tjoards on the bottom, and on this 
pack your meat iu salt — the usual quantity— and then cover the hole with 
boards and earth, keeping it in this condition till the meat ia sufficiently 
salted. By this mode of preserving, no pei'son need lose a pound of meat 
in the warmest climate* Large quantities of pyrohgnoua acid are manu- 
&ctured in Philadelphia and sent to Cincinnatti, for the pm*pose of curing 
hams. It gives them Ihe same flavour as those which are smoked, and it 
may answer just as well. 

A New StimtdanL — The decoction of the leaves of the coca, or Periivlaii 
Erythoxylon^ recently introduced into Europe, ia exciting attention ai pos- 
sessing a peculiar stimulating jvower, and favouring digestion more than any 
other known beverage. Theee teavea, chewed in moderate doses of from 
four to sijt grains, excite the nervous system, ami enable those who uae 
them to make great muscular exertion, and to resist the eiFect of an flu- 
healthy climate, imparting a sense of cheerfulness and happiness. In larger 
doses coca would occasion fever, hallucinations, dehrium. Its exciting 
power over the heart is twice that of coffee, four times that of tea. It has 
no equal in its power of stimulation, iu eases of forced abstinence. Dr. 
MantegaiJza, of Milan, states that although he has a weak constitution, be 
has been enabled, by the use of coca, to follow his usual studies uninter- 
ruptedly for forty hours, without taking any other aliment but two ounces 
of coca chewed during that time. He adds that he felt no fatigue after this 
experiment. The Indians of Boh via and Peru travel four days at a tune 
withont taking food, their otdy provision consisting in a little bog of coca. 
It is regularly adminiatered to the men who work in the silver mines, and 
who, without it J could not resist the hard kboui' aad bad diet to which 
they are subjected. — Scientific American, 



200 SCIEinTFIC M0TB8. 

The Curries of (he East, — ^The dishes in Sumatra are almost all prepared 
in that mode of dressmg to which we have given the name of curry (from 
an Hindostanee word), which is now uniyersally known in Europe. It is 
called in the Malay language goolye, and may he composed <^ any kind of 
edihle, hut is generally of flesh or fowl, with a variety of pulse and succu- 
lent herhage, stewed down with certain ingredients, by us termed, when 
mixed and ground together, curry powder. These ingredients are, among 
others, the cayenne, or chili pepper, turmeric, serraye, or lemon grass, 
cardamums, garlick, and the pulp of the cocoa-nut bruised to a milk, resem- 
bling that of almonds, which is the only liquid made use of. This differs 
from the curries of Madras and Bengal, which have greater variety of 
spices, and want the cocoa-nut. It is not a little remarkable that the 
common pepper, the chief produce and staple commodity of the country, is 
never mixed by the natives in their food. They esteem it heating to the 
blood, and ascribe a contrary effect to the cayenne, which I can say my own 
experience justifies. A great diversity of curries is usually served up at 
the same time, in small vessels, each flavoured to a nice discerning taste, in 
a different manner ; and in this consists all the luxury of their tables. Let 
the quantity or variety of meat be what it may, the principal of their food 
is rice, which is eaten in a large proportion with every dish, and very fre- 
quently without any other accompaniment than salt and chili i>epper. It 
is prepared by boiling in a manner peculiar to India ; its perfection, next 
to cleanness and whiteness, consisting in its being, when thoroughly dressed 
and soft to the heart, at the same time whole and separate, so that no two 
grains shall adhere together. The manner of effecting this is by putting 
into the earthen or other vessel in which it is boiled no more water than 
is sufficient to cover it, letting it simmer over a slow fire, taking off the 
water by degrees with a flat ladle or spoon, that the grain may dry, and 
removing it when just short of burning. At their entertainments the guests 
are treated with rice, prepared also in a variety of modes, by frying it in 
cakes, or boiling it mixed with the kernel of the cocoa-nut and fresh oil in 
small joints of bamboo. This is called lemmung. Before it is served up 
th^ cut off the outer rind of the bamboo, and the soft inner coat is peeled 
away by the person who eats. — MarsderCs " Sumatra" 

The enduring odour of musk is astonishing. When Justinian, in 538, 
rebuilt what is now the Mosque of St. Sophia, the mortar was charged with 
musk, and to this very day the atmosphere is filled with the odour. 
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VAEIETIES OF SUGAR 

B7 THE EDITOE, 

The different vaiietiea or kinds of siigar known to eheniiflte arc, cane- 
TOgai', glucoae, mannite, dulcose, milk-BUgar, &c. Tlie only plants, how- 
ever, which contain sugar in qnantity are the sugar -cane (Sacckarttm 
0^mnarv,m and its varieties), the whit« beet (Bfta mda)^ the s\igar-maple 
(Ac^ mcclmnnwrn)^ and certain palni trees. Sugar is manufactured in 
Spain and Portugal from grapea \ 100 lb. of this jdelds, by refining, 70 IK 
of fine white sugar. The cocoa -palm and the arhntua (or strawberry 
tree) are 8i]^sr- yielding, A large kind of millet grass brought from 
Africaj the Imphee or Kafir com, yields sugar eqxtal to that of tiie eane^ 
aa do other si>ecie3 of IMcus, 

The grains of wheat, and all the similar seeds which are iised as food, 
contain at first a krge quantity of sugar, which gmduaQy disappears as 
they approacli to a state of maturity. This is the case also with peas, 
beans, and aU leguminous eeeds^ and is one reason why the flavonr 
of young peas is so much superior to that of old ones. The manufacture 
of sugar from chestnuts was eome time ago prosecuted in Fmnce, but 
the extraction of starch from them is now the chief conunercial appli cation. 

1. Sugar, similar to that of grapes j may be prepared by boiling one 
part of tlie starch of potatoes or flour with from one-hundredth to one- 
tenth of sulphuric acid, and four parts of water, for thirty-six or forty honrSj 
care being tiiken to renew the water aa it evaporates. At a higher pressm-e 
and tempemture the change may be elfected more rapidly 'with a smaller 
quantity of acid- The escea^ of acid is then to bo saturated with lime, 
the sttlpbatc of lime separated, and the liquid concentrated by sufficient 
evaporation. 2. The starch of flour soon loses its gelatinous consistence 
when moistened with an extract of sprouted barley j it is transformed 
into a liquid J and if the barley is in sufficient quantity, it ia changed 
in the course of a few hours into sugar of grapes, provided the temperature 
be maintiiined at 158 to 167 deg. Six parts of barley which has germinated 
produce twenty-five part-s of sugar of grapes. 3. Sugar may also be 
procured by taking twelve parts of linen ra^j oi: YHi."^t ^^vA m\fe ^Asaai^ 
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pieces, mixiiig them intimately and gradually with seventeen parts of 
concentrated sulphuric acid, or with five parts of sulphuric acid, and one 
part of wisiter: the temperature must be kept moderate. After twenty- 
four houro the mass is to be dissolved in a quantity of water, and boiled 
for ten hours; it is then to be neutralised with chalk, filtered and 
evaporated to the consistence of syrup, and crystallised. Chemists haTe 
not yet been able to obtain sugar prepared by these artificial methods 
in regular crystals like cane-sugar, although there is little doubt that 
these two species differ from eadi other merely in the quantity of water 
with which they are combined. 

The plants containing sugar, far from being confined to a sui^ 
species, are extremely numerous: there has been a long list published 
of them, and sugar may be extracted in greater or less portionB 
from a vast number. If any form of lignin or woody fibre — ^for instance, 
saw-dust (cleansed from 'all foreign bodies, such as resin, extractive 
matter, &c.) — ^be rubbed up with a little sulphuric acid, taking care that 
the action of the acid does not go to the extent of charring, and if the 
acid be afterwards abstracted by adding to the mixture an alkali or some 
powdered chalk, it will be found that the wood has been changed into 
a species of gvm. If we now boil this gum for some hours in acidulated 
water, it gradually becomes converted into sugar. 

Hay, straw, leaves, shavings — ^in short, any form of ligneous fibre, may 
be similarly converted ; and although we do this but clumsily and incon- 
veniently in our laboratories, being as we are but Nature's journeymen, 
Nature herself carries on these transmutations with the most wonderful 
results, as we see in the ripening of fruits, where the hard woody texture 
gradually softens down into sweet and luscious pulp, as in the ripen- 
ing of the pear, the grape, the strawberry, and, in short, almost all fruits. 

Bracconot, some years since, pointed out the very remarkable fact thait 
saw-dust and linen could be converted into grape-sugar, and that from 
a pound of these substances more than a pound of sugar could be prodnM^ 
The process is as follows : — ^Wood, or linen, or paper, is left to imHbB 
its own weight of oil of vitriol ; eventually the whole is converted iiil» • 
viscid mass ; care must be taken that it does not become too hot^ TUm 
mass being diluted with water is boiled for some hours, the liqrior-it 
filtered, the acid removed by chalk, and the sugar formed aft^ eift* 
poration. One hundred pounds of saw-dust will yield, by this tieatniflii^ 
one himdred and fifteen pounds of sugar; the same quantity of staifJi 
may be converted, by a similar operation, into one hundred and six 
of saccharine matter. These substances only differ chemically , 
other by an addition of a small quantity of hydrogen and 
elements of water, to the latter. Th& quantity of carbon 
all the same, but the proportions of the two gaseous elements ase 
by the process described. 

The chemical characters of diff'erent kinds of sugars are at the pr 
much studied, and several curious facts concerning them have 1 
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to light, It is well known that some kiiuU of Biigar ciystalliae with e«ia©, 
whilst others cannot be cryataLLie^ ot ali Analysis has detected a. slight 
difference in tlieir atomic con^titiitiati, which would account for thia 
singular diaagreement in theii' crj'-Btallising power. Of the orystaULaable 
class are the cane, maize, beet, and maple sugar* Unerystallieable sugar ia 
fi^equently termed grape-sugar, as it exists ready formed in the juice of 
ripe grapes: of tliia class are sugars made Irom fitanilij whether hy the 
action of diastase or sulphuric acid, and sugar from linen rags or saw-duat 
and gluten. The formation of augar from the action of dizistase upon storoh 
presents a curious plicuomenon, but cannot he considered of practical Talue, 
although this idea has been entertained by some. 

Diastase is extracted by water from malt, and poasesses the remarkable 
property of converting starch into sugar in a few houi-Sj and in eome cases in 
a few minutes : 100 paita of starchy made into a paste with 39 times their 
weight of water, mixed with 6 parts of diastase, dissolved in. 40 parts of 
waterj and kept for one hour between 140 and 149 deg. Fahr., afford BO parts 
of sugar. 

That sugar might be obtained from the potato, was a diacavery whieh 
before the daya of chemical knowledge might justly have been couaideTed as 
wonderful aa the conversion of lead into gold, promised hy alchymista. 

The diflcovery, by chemical analysis, that the potato, though far different 
in form, taste, and all external qualities, was perfectly similar in com- 
ponent parta to the different kinds of grain used for the food of man, 
led naturally to inquiries, whether the products derived from these grains j 
by submitting them to different chemical operations, might not be prociured 
also from this root Complete succesia was the consequence. It was found, 
among other things, that a subatance possessing all the properties of sugar, 
though differing a little from that of t)ie sugar-cane, could be procured by a 
simple operation from the potato. Until 183[>, however, tlie discovery was 
considered ouly as a matter of cuiiosity, and was mentioned only among 
men of science. In 1832, experunents were tried, on an extensive scale, in 
the United States of America, to ascertain whether, in districts where the 
potato grows abundantly, this sugar might not be made advantageously to the 
population of the district, and to the manufacturer hiniselt^ An account of 
the iirocesH and the results is intereatiug. The potatoes were ground by a very 
ingenious and simple method, by exposing them through a box or hopper to 
the action of a wooden cylinder, having nailed upon it long stripa at iron 
punched fidl of holey, to give thtm a ri>ugli, grating surface. This cylinder 
was driven by a band of leather attached to the drum of a water-wheeL On 
filling the hopper with potatoes, and giving the grater the necessary motion, 
the potatoes were reduced with surprising rapirlity to a fine pulp, from 
which, by the aid of a aieve and water, the staixih in great pimty waa 
readily obtained. This api>ariatus groimd 3,5tX> buf^hels of potatoes without 
the leaat refmir. The starch thus obtained waa then dissolved completely 
ill water, lieated by steam let into it A certtiin quantity of sulphuric aoid 
or vitriid waa then mixed with it, and heat being applied, tbe wh^iU ot Una 
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sUrch waft cnnyerteHl into syrup. Tliis* wna purified from tlie acid by 
(ulding *]^uickliine, and then evaporated ; when the reatilt wm an excellent 
Biigiir, fit for oil domestic purposes, A liu&hel of potatoes, weighing 6(.>llx^ 
gi^es 8 Ih. of pure diy starch ; and from theae 8 IK, 7 J lb, of sugar are 
obtained. This sugar fermentfl brisklj when made into beer^ and yields a 
healthful and pleasant beverage. It will be of rao&t use, however^ for 
making iweetmeata, and may be need at table in place of honey, for which 
it iii a good substitute. It haa alw?ady become a great favourite witk 
mcwt persona who have become ac(][uaintfed with it. Ita taste la that of ft 
delicious sweet, and aa an article of diet it is probably more healthM 
and le«s oppresaive to the stomach than any other sweet substauc© in 
nfie, ( SLLliman' 3 Journal.) Potatoes (as I And from the account of a travel- 
ler) are nsed extensively in the eaatem part of Russia for making treiiele, 
which is quite as sweet and good as that which we obtain from th» 
tropics^ but having less consistence,* 

In Sweden, sugar has long been extracted from the potat<^. A company 
haa been formed for the purpose of bringing under the notice of the mer- 
cantile community here the important advantages of glucose, or potato 
augar, which is already largely used on the Continent 

Tlie varieties of marnia have alreajtly been described (p, 225), 

A eorrespondeiit of the * Deaeret News* gives the following account of 
the discovery of a new kind of sugar at Provo city : — " Last week, a swee* 
substance waa discovered on the leaves of trees. A few began to gatlier it| 
by stripping off the le^aves and i?oaking them in water ; in this way Dr A. 
DanieU made 11 lb- of sugar in one day: it looks and tastes Like maple* 
sugar. Many scores of men, women, and children are now engaged in 
gatheriJig it When it was first discovered, some said it waa honey-dew ; 
others eaid it proceeded irom the cotton wood le^ives j but it i* fimnd on 
all kinds of lejivesj and on the rocks. Many of the leavee have sc-ale^ of this 
sweet substance as thick as window-glass, and some a great deal thicker.'^ 

A Mr Hoffman some years ago took out a patent, in conjunction with a Mr 
K Devay, for extracting augar from the pumpkin. They established a small 
manufactory at Zand or, and made about 40 cwt of pumpkin-sugar, part of | 
which they refined. The yield of sugar, weight for weightj wJis about the 
same aa from the beet-root ; but one hectare of land (a little more than two- 
acres) would produce three or four times greats weight of pumpkins than olj 
beet-root, the space occupied by the Indian corn growing between the rowt 
not being included : 8 cwt. of BUgar could l>e raised on 1^600 equarft 
toises, from which a weight of 2(X) and sometimes 260 cwt of pumpkin 
was obtained. Mr HotTmaii obtained from between 26 and £7cwl 
pumpkins 1 cwt of migar, and as much syrup. In making the sugar, 
pumpkin'^ were cut in pieces, and then with the rind were mbbeii on a grater^ 
the same as that used for beet-root The seeds, which yield an excellent oilp-' 
were kept separate, 1 lb. of oil being obtained from 5 lb, of seed,! 
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* H'AdiiTO on the Potatrv, QuaHtiTl^ Jo'am, K%.^ vaL v., p, S35-6. 
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The juice was extracted fiom the grated ptuupkiiis in the mme maniief &i 
from beet-root^ 

lt£r Htifftnaii abtained torn «ii indiflereut |ff«s» 63 IK of juice, caiir 
taining n proportion of sagur of hom. 3 to la This jtiioe ii afctttad to 
be {^ preferable to thai of the beel-todt^ beeauiie it do^ not eo booh loee 
its virtues, but reuudus good for twenlv-foor houfSL It is purified and cleared 
with auimal tii;ttter, and the pumpkin juie« is boiled di>wii in the 
Bame manner ae that of beet-root. Sheep prefer tlie refnse of the pumpkin 
to that of the beet^root, which aJao requires a well-cnltivaled soil, while 
the former will thrive in one that is leas bo, 

Sunie aucce^ful experimimts were made a few yeara ago in Sicily in 
extracting sugar from the Indian fig (Opuntia vul^am^ or Cactus OfmiUia)^ 
which \M known to c^intaiu much saccJiarine matter, capable of being 
cryataUifled The plant is very plentiful in the aouthem regions of Europe, 
where it growis in many part^ wOd, The process employed was much more 
simple than that commonly lused in the extraction of beet-rooL The honey 
of the prickly pear is of two kinds j one ia a syrup, the other ia m thick aa 
honey ; both are aacchanue^ and aaid to possess all the qualities of common 
honey. 

The first settlers of America, in order to obtain sugar, used to boil up the 
chips of the walnut treea which they had cut down. The Indians on their 
long journeys prefer sugar to any other food, because it will not corrupt, 
and they mix it liberally with their powdered Indian com. The sycamore, 
the ash-leaved and the Norway maples, abound with a sacclmrine juice 
from which sugar might probably be prepared with advantage in certain 
localities. Sugar is also made from the aap of the birch tree. 

Mr Edmund Spencer^ in his Travels through Gircasaia^ Erim Tartaty, 
&C.J in 1836, describea a similar process to that from tlie maple, pursued 
in obtjuning Giucasian sugar. " Here," says he, " I was made acquainted 
with their manner of procuring sugar, wMch is derived from the walnut 
taree, that flourishes here in extraordinary ^wtfection. During apringj just 
as the sap is rising, the trunk ia pierced^ and a spigot ieit iu it for some 
thne : when this is withdrawn^ a clear &weet liquor flow^ out, which m left to 
coagulate, and on aoine occasions they refine it. For diseases of the lungs, 
and general debility, they consider it a most valuable medicine." 

Clarified honey, bleached in the sun till it be<]oinea quite white, is 
another substitute for sugar. 

The Arabs in Eaatem A^ica make honey -sugar j the material, after 
being strained and cleaned, is stored for two or three weeks in a cool place 
till surface granulation takes place. The produce resembles in taste 
and appearance coarse brown sugar. 

Jaggery is obtained in India from the C&cgb n'uciftra^ in Ceylon from' 
tlie Borassus fabellifarTnis and the Car^ota tiretiSj and in the Moluccas 
from Armga Aocclijanfera—^^ sago palm, which is prolific in sugar, as are 
the plantain and banana of the West' Indies, 

An abandant and yet neglect<5d BOtirce oi au^ ft^3f^^e»a«i\/a>flte'^B&'^^s^ 



plaBt, aometimee caHvd the Hipa palm (Mjja fruikanM)i but -which MoBgi 
rather to the screw i)int!a The snp, obtained by eimple tapping, yielda by 
enapomtlon larj^e-grained sugar. 

The manufacture of elate -sugar haa been noticed in the Tbchkologibt 
(p. 12), Eacb tree yields about 180 pints of sap. Eyery 12 pints giYC, 
by boiling, 1 lb, of goor or syrup, and 7 lb. of sugar. The sugar-yieldiBg 
variety (Phaemj: ^^IvmtrU) is known m the wild date of Bengal ; 36,000 tone 
of augar were made yearly from it in 1854-58. Tapping commences aboat 
^ the latof November. The piocessea of manufacturing maple - sugar and 

maize -sugar will be found fully detailed in Simmonds'a * CJommercial 
Products of the Vegetable Kiijgclom.- 

Darwin speaks of a palni the {J^ma spectfj^iUi}^ which appears to 
abound in the more central provinces of Chile, that is valuable on a<:^x>mit 
of a eyrup called mM de palma (palm honey), made from the sap. The 
p^ina are, for their family, ugly trees ; their stem h very large, and of a 
curious form, being thicker at the middle than at the baae or top. On 
one estate near Pltorea they tried to count them, but failed after having 
numbered several hundred ihousamb Every year, in the early spring, 
in August, very many are cut down j and when the trunk is lying on the 
ground, the crown of leaves ia lopped oE The sap then immediately begina 
to flow from the upper end, and continues so doing for several months : 
it is, however, necessary that a thin slice should be eliave*! off fntm that 
end every morning, eo aa to exixise a fre&h surface. A good tree will give 
90 gallons, and all thia must have been contained in the vegaels of the 
apparently dry trunk. It is said that the sap flows much mjore quickly on 
thoee days when the sun is powerful j and likewise tliat it is absolutely 
neeesaary to ta3te care, in cutting down tlie tree, tliat it ehould fall with its 
head upwards on the aide of the hill j for if it falLa down the slope, scarcely 
any sap will How, although in that case one would have thought that 
ihe action would have been aided, instead of being checked, by the force of 
gravity. The sap is concentrated by boiling, and hi then called treacle, 
which it very much resemblea in taste, — (Darwin's ' Journal of llesearches.') 

The Peruvians, as well as the Mexicans, made sugar from the green 
stalks of the niabe plant, and sold it in their markets. Cortex, in one of 
his letters to the Emperor Charles Y., speaks of it At Quito tbeae green 
etaJka are brought to market, and the Indiana suck them as the negroes 
do the sugar-cane. About ten years ago, the manufactiu^ of sugar from the 
sap of the Indian corn attracted some attention in the United States, but 
was not persevered in. In America, a patent was, however, granted in 1650 
for making sugar out of Indian-corn meal, which is worthy of notice; 
TiR'enty-fiye bushels of com meal are ndxed with 160 gallons of water 
at a temperature of 176 deg.,and to this is added 25 lb. of vitriol, to which, 
after stirring weU, 50 more gallons of water are added, and the whole run 
into a boiler (a leaden one, we in-esume), when the contents are boiletl by 
bi^'h'presflure ateam. Tlie boiling ia eontinued until, by the tiial of a little 
ladme with a portion of the mbUvue in a ^vitttn^ \V ^"tj^s uqV \Ms:fi. \j\jm!<v 
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which shows the opi^tatioa to be c<>m{il«te, dulk ii then Mlikd U> neote^ 
Lbe aiij of tha free Hitlphttric acid, when the whoht Uqotor above Ikfe iedJ- 
meui al the bottom i» run off and conji^Dtriiad to ciy9tallk«. Tlkk ii ttse 
of the wonders of chejiiiMry : sn^nr m now made of conif by boiUDg 

it along with a most viruleut aduL 
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THE GOLB PEN— ITS HISTORY AND MANUFAeTOBl. 

In olden timet, the mttn ivho had T«ntiii«d to predict the advent of 
those great improvementa which hav« io lai^jely contributed to the comfort 
and luxury of the preseait a^, wonld have been deemed quite beside him- 
self tlirough exce^ of knowledge. But, in all ages, i^tiigress baa comtantJy 
served to banish prejudice^ and to overthrow obeteeles apparently inaui^ 
niomitable. In no one department have the evidence of vast improvemenl 
been more signally and subatantially verified than in that of Calligraphy. 

From the earliest period of the history of writing — the first data of the 
papynus, the waxen tableti^, and the styte^-to the attamments and facilities 
of the nineteenth century, w a long and eventful lapse ; wherein mit^ht 
readily be found the material tor an entertaining and luMtructive hiatoilo 
aketch, full of vcduahle details* These, however, we leave to the profeaaed 
delver in the curious, the explorer of the hidden mysteriea of inventiona 
and inventors, and paae directly to the subject designated at the head of 
tiiia article. We have thought that a complete but succinct hiittory of the 
gold pen, from the earlieat inception of the idea to the manifoM operations 
of thia manufacture at the prei?ent day, would possess some degree of 
interest, and have, therefore, gathered from a variety of soiuxes, of im- 
doubtetl authenticity, a series of statements relative to tliJs interesting pur- 
suit, as fall and accurate aa it is iKJSsible to obtain, A brief svunmary of 
the experimental operationa which led to the final result comes iiatiiraUy 
first in order. 

JpIt John Isaac Hawkins, an American by birth, though for nearly forty 
years a resident of Europe, chiefly of England, and now in the United 
State* in a vigorous old age, claijus the original invention of the project of 
80 forming a pen from gold as to render ita point or nib thoroughly 
indestructible. Tlje perfection of his invention dates back to about the 
year 1S34. Mr Hawkins at that time had been for netu'ly tldrty years 
seeking the haDlet^t material in nature which was capable of being soldered 
to gold, in quantities so small as to allow of a fine and smooth point, 
wMeh might be cleansed with the readiness of a quill. He had during 
many years manu^tured apccimeua of durable pens Irom vaiious mine- 
rals and precious stones, but these all proved deficient Some were 
made of rubies set in gold BOcketB ; \mt hkx^ iVvi wiXi^ ^^^"fc ^' 
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could not he easily freed i3X>iu utk, and there was a sad want of elaeticily 
ill writiDg ^th them. Other contrivances equally failed ; some in one way, 
Bome another. All these appealed to he dilficnities which were not to l>e 
OTercome. The next essay was with diamond-powder, coarse and fine, 
cemented inaiile the points of quill-pens ; but the particles were dragged 
out by degrees, and a sensation of roughness caused thereby. The quill 
also became warped, and the whole wm thus rendered useless. 

In 1833, after a mnUitude of such experiments, the persevering m- 
ventor became aware that thu celebrated philosopher Dr WollaMon had 
sent to a ruby-pen manufacturer in London snndiy specimens of rhodium 
and the native alloy of iridium and osmium — minerals found in combina- 
tion with i>latinum — with the request that a pen might be formed froju 
each. Accordingly a few were made, but from the rhodium alone— the 
iridium being returned to Dr \V. by the mannfacturer, with the remark 
that it was too hard to be wrought into figure. Here, then, was exactly the ■ 
thing for Mr Hawkins; the very object for which be had exjiended so many ■ 
years* timej capital, and labour. Justly considering that if the hardne-ss of 
the new mineral were really &o gneat as Tepresentedj it was eminently 
calculated to meet the want which he had experienced, he was led to com- 
mence his experiments anew. Entering upon the investigation with 
renewed care and delibeiution, he prosecuted it until he obtained that 
result for which the writing portion of the civilised woild are now so ranch ■ 
indebted to him. The details of Mr Hawkins*^ finid operations at this ' 
periwl are full of tuterest ; w^e regret that we have no room for more than 
an ontline of his princiijal experiments, A great point was to be gained in 
determining the relative degrees of hardness of the mineral he had em- 
ployedj as compared with the newly-iliscovered one. To ascert-ain this, 
Mr H, contrived a lathe capable of giving to the mandril lOjCKX) revolutions 
per minute, upon which was placed a lap of two inches diameterj running 
5,000 feet per minute, or 833 feet eveiy second* Diamond-duBt being then 
placed upon this lap, the minerals wei-e severely tested A bit of the 
iridium held a|^inat it was slightly abraded in five minutes ; a ruby was 
etit away to the pame extent in about one-third of the time. Tlds experi- 
ment was decisive, and abundantly satisfied Mr H. that the grand oliject of 
his endeiivouns hM at last been reached. From this time, the manufacture 
of " durable " pens went on rapidly with iridium alone. Of course^ many 
difficulties were encountered ; but the inventor finally succeeded, to his own 
entire satisfaction, in so soldering the iridium and gold togetlier^ that he 
obtained a perfect pen— convenient and indestructible. '^ I was now mtifh 
fiedj" Hays Mr Hawkins, '* that with fair u^^ I luni a pen for my lifetime." 
Thus begins the actual history of the gold pen as such. 

The pTogre^ of the manufactiu'e has since been constant and rapid, both 

in England and America. We believe the fii-st right sold in Great Britain 

was to Mr F. Mordan, who is yet one of the largest dealers in the article 

in Loudon. Mr Levi Brown is generally acknowledged to have been the 

pioneer In the United States j and otlieT mauul6&tvmaft\xat\ft VJSkw'a;^\a3ss. 
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in rapid succession, until there are now in various parts of the Union some 
twenty establifihmenta Of these j New York alone (City and St4ite) contains 
St least a doxen- Tlie city counts some five or six in active operation^ each 
transacting an amount of yearly bumne^s governed hy tlie demand for tlie 
article they fumieh. We cite one of the most extensive and celebrated — 
that of Mesara Bard, BTolheTSj and Co., William street— in illustration of 
the immenBe traihc now carried on in this single branch of competitive 
industry. Mr Bagley is also a laige manufacturer. 

To render the subject clear and coniprehensjvc, we will briefly trace tho 
formation of a single gold pen, through the diiferent stages of its manufac- 
ture, as follows : 

First. — The gold is melted in quantities ranging from a few to many 
ounces, as the requirementa of the estaldiflhinent may at the time demand. 
The Messrs Bard find it necessary to melt three times every week ; other 
manufactories undoubtedly vary from this standard. Here Victoria 
sovereigns are generally used in preference to all other qnalitiea of gold ; 
occasionallyj however, fine jewellery is employed for the purpose. Usually, 
the value of one day*s melting is from $300 to $400, Tl>is amount suffices 
the wants of the workmen for about a day and a half or two days. Tlie 
metal is alloyed with silver and copper for twelve, fourteen, or sixteen 
carats. One day, passing through the factory, w^e saw twenty-five ounces in 
the crucible, whicJi was immediately moulded into an ingot worth $360 ; 
and we then had the curiosity to foUow it, through the various proccsseSj 
until it came out in the form of finished pens. The whole operation is 
performed with marvellous celerity, in the order which follows. 

Second. — The gold is rolled into strips, through a powerful machine 
which thins and lengthens the ingot at each revolution. 

Thied. — The " blocks," or angulai* morsels of the gold, tapered toward 
one end, are cut by a separate woi knian ajid machine. 

FouETH. — The tapered ends are filed half through the thickness of the 
block* 

Fifth, — lu the niche thus formed the iridium i3oint m set. This is a 
very delicate operation, requiring a good eye and an experienced workmen. 

SlxTH. — The " diamond point " is secured by soldering together the 
iridium and the gold. A very small but intense heat is applied at the 
point, by the agency of a minute jet of flame. 

Seventh. — The point is ground square. 

EiGHTH*^ — The pen is rolled and hamJueredT 

Ninth. — It is cut to the proper shape, in a small, neatly-contrived 
machine, in which works a steel die. 

Tenth. — ^The pen is turned up, perfectly Bemicircular^ as it conies to 
the hand of the purchaser. 

Eleventh.— ^The point is split, having before been guarded from injury 
by smaH grooves in the different machines through which it has f^assed. 

Twelfth. — After the nib is thus started, another workman cviia tha elit 
the necesmiy length. ■ 




Teibtshnt H.^ — The aiba are now cut acciu^ately* 

Fo^BTEENTH. — ^The poiiits are a^t kigetlierj and the pens filed into 
shajie. 

Fifteenth. — They pass mtc* t!ie griader's hands. 

Sixteenth* — They are stoned mid {Kjlit^lied. i 

Seventei^nth. — The iiibs are finally adjuatad, the point smoothed, imd 
the pen is ready for writing. 

Eighteenth, and lastly. — Every pen h Eow tried with ink. If it I>e 
defective, it retuma to the upenvtives ; if not^ but writea readily 
gmootMy, it ii transferred to tlie offieej placed in the holder, and expooedi 
for sale. 

Such, briefly, are the various processes tliroug^ which every prai ii 
compelled to pass before it 13 ready for the hand of the purchaaer* 

Iridium, which forms the 60-culIed *^ diamond-point" of the gold peii,i 
is tlie hardeet kuown miueral after the diamond, and is the only one^ 
which at all answers the purposes rec|\iired in tJie delicate mannfactnrft 
of which we are speaking. The iridium imported is ^m the minei 
of Siberia, and hoiti South America, and is obtained through agent* 
in England, being purchaaed lai^ely expi'essly for the use of the gold- 
pen manufacturers. Its i>rice in gross bulk ranges from $30 to $75 
per ounce; no good qualities being procurable at a lower rate than |30, 
indeed, some years ago, very excellent samplea are known to have coinp 
nianded $100 an ounce. The same quality, again, which woa valued five 
years ago at $15 and $20 per ounce, now brings $60. As the demand ha« 
increased, the quality of the mineral has also grown fKJorer, it being now: 
quite diflicult to procure good qualities to any large extent — the liulk ot 
that imported beiug at least aeven-eighths waste. The det^iils of the aep*- 
tatiou of this mineral from its kindred metals, which Ekewiae enter into! 
combination with platinum, would furnish an interesting paragraph, but 
must hasten on to other topica. We will say, however, that he who aliall 
diflcover some mode — chemical or otherwise — whereby the refuse of tli 
iridium in its present umnalleable and infusible atate may be renderud 
subservient to the uses of tlie luanufacturei', will have accomplished 
imjirovement which would add greatly to the rapidity and certainty of 
operatiouBL 

It is not easy to make an estimate of the number of gold pens manuft 
tured per annum in America, but it is probably not less than l,6C)0,0UtX; 
A person who had not thought of the subject woidd scarcely suiDpoae that 
1,000 lb. of gold are used up every year in America in the nianufauture of 
such a triiling artick as pens. A statement of tlie tons of iron worked 
into pens in England every year would be even more startliug* 

The estabhfthmentof wMeh we have spoken is conducted aimuLtaueoualy 

in Hew York and Boston, giving constant employment to some thirty or 

forty workmen, and transacting busineaa to a very large extent. The two 

factories ixura out annuaUy 104,000 gold pens, complete — or an average k>l 

2,000 per H'eek. To supply cu^toueia and ^kti ^-^^i^ \^\,<i^ ^win-ease^ 
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gold and slLyer, aie also required annuBll^r. In additioii to theae^ about 
10,000 pendl-caaes, without the pen, are cdled for; the establiahment 
largely BUpplying the trade in all parts of the eotrntiy, besides aatisfying a 
very extensive retail demand, A large amonnt of iridimn is of course con- 
sumed every year for the immense number of pens niannfaetuied, each of 
which reqnirea a selected " point," carefully choien from the umm imported 
in bulk Here occurs the great wa^te of this material, of which we have 
before spoken. We have understood that an average of 200 ounces of 
iridium is used up every year for the gold-pen JuannfaGturej iu the diftereut 
establishments of the United States. 

Multiply the buBiiiess thus transacted from one year to Miother by the 
single fiTTO whose optratione we have cited, and tlie reader will have 
obtained an idea of the enormous aggiegJita valuation of this apparently 
simple, but reaUy intricate, most interesting, and now quite indispensable 
branch of industry. It is a striMng evidence of the ability of the New World 
to compete with, and even to surpass the Old, in different departments of 
manufacturing industry, that the American manufaoturers have been enabled, 
by their superior facilities for obtaining competent workmen and lalxjur- 
Bftving tools, but still more by the fiir greater extent of the demand in that 
coan&y, and the fact that the makers there early obtained control of the 
nuazket, to furnish the gold pen, for years, at rates vastly lower than those 
Btill cbaiged in England* When first introduced in Loudon, the ruling 
price for the pen aloue (witliout any deacription of holder) was 1 L, or 
nearly $5» In New York the whole brings but half that price, $2 60c (in 
ordinary silver cases), although adfiitional expense is enUOed upon the 
manufacturers by the simple circumstance of the reimportation of the 
iridium through English hands, A liandsome and well-meri.fced compliment 
haa been paid by Mr Hawkins to the skill and ingenuity of the American 
manufacturers, in the following language, used while contrastbig the pro- 
gress of hia invention in England and America. ** 1 tun free to confess," he 
says, " that the Kew York manufacturers have advanced much beyond me 
in despatch; the ingenuity of the American workmen, who deUght in * going 
iJiead,' having been encouraged and exerted in the construction of several 
kbour-saving took and ready methods of working — while the sluggish aui] 
let^well-alone feeling of the English workmen in my employ formed a clog 
to the introductin of new tools and methods of working into my manufac^ 
toryj even when plainly indicated by experience," 
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ON THE PROBABLE UTILITY OF PEAT^OIL IN COMBTXATIOS 
WITil SEAWEED AND OTUEB. SUBSTANCES AS MANURK 

BY GBOnOE PAEBON, 

Agriculture may now, or at any rate, prolfaMy, before many years elap 
have a fair claiin to be called a Bcience. By the aid of chemistry and otlie( 
braneheB of natural philoaophy, the agriculturist hm already attained a pr< 
miuent position in the scientific world. What, indeed, can he of higher imixirl 
auce, in a Boci&i point of view, tlxtui a knowledge of the most efficient me 
of raising from the earth sufficient food for an ever-increasing population? 

PliiloBophers have been wont, from tune immemorial^ tci speculate ; ofl 
with mystic and vague elements, as the hasea of their speculations, Wlii 
is the source of magnetism ? Are light and cdoric distinct forme of mattei' 
Tliese and many other quciitiouB have given rise to speculative theories, ju 
to strange and conflicting hypotheses. Now, I think that people whose mind 
are more disposed to cleave to the du^t, and who prefer tangible matter fa 
fumiBhing them with ideas, may also be allowed to speculate a little ; 
thia latter kind of speculation may turn out the more profitable of the two,^ 

Where are farmers to obtain an abundant supply of mannre, whsi 
guano becomes scarce J This question has oftei occurred to my mind, and 
among other thLngs, I have thought that Peat-soil might probably be need i 
an excellent aubatratuni for artificial manure. 

Nature haa' provided ample resources for the necefi&itiea of the hn 
race ; to develop these resources is the province of man. It must 
evident, however, to all intelligent people, that the more numerous our i 
becomesj the more wiH man be beholden to science for the adequate develops j 
ment of these resources. Ignorance is opposed to science ; it has shown it| 
antagonism in anti-steam-power riots, and ox>po«ition to the introduction t 
machinery : but science mnst triimiph ; it will become, or rather it 
become, indispensable to society. 

That bogfe — those stores of Nature's vegetable conserve^ the peat- 
destined to play a prominent part in agriculture, seems to me veij 
probable. What extensive tracts of this substance we find scutten 
widely over the world ! — in many parts useless— nay, in some cases won 
than useless J spreading ague and fever far and wide. He use of 
as fuel is, indeed, extensive ; in many parts of the Continent of Europ 
it is almost the only fuel used. Hundreds of people find employmen 
in tmnsporting it on the Elbe to Hambuig, and other markets on that rive 
In Jutland, in Denmark, extensive bogs exist, many of which afford excel-l 
lent fuel botli for domestic purposes, and for burning lime, bricks, M-J 
Some kinds make very hot fires : I have seen in a limekiln in Denmark 
where petit was used, vitreous slag^ produced that indicated a high degree < 
heat; there is also a kind in the neighbourhood of the small town (f 
Grenaa, called Ttan> ten- turf (from the place where it is obtain Cil) that 
produces good charcoal which is used by smiths. But large tracts of 
bog-land he undisturbed, only prodxw^injgj rfituk ^psff^nsi^ ot\ ^\!as^!L ^^^^k &f 
lean cattle graze ditring the stimmcit* 
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But, to C4ime nearer liiiuiej the boga in Ireland and eome paite of Scot- 
land would fumiah an abundant aupply of peat-@oilj if it were once 
found tow to turn it U> prt>fituble account. I am not aware that this kind 
of soil has ever been made much of as arable land ; I have seen oats and 
fiax on it on the Gontiuent, Imt ia all caHes the CDjps were poor. However^ 
in the Hebrides they ^t, on a Hmall Boale^ yery fair crops of oats from it by 
the following motle of culture : — They fiiat set fire to the heather, ami then 
spreaii seaweed in strips of six or eight feet width on the ground ; on each 
tide of the seaweed-covered patches they dig a trench two to three feet deep, 
throwing the soil from the trenchea over the seaweed ; whea this soil 
is hacked a little i^itb a spade, it is ready for ihi^ maxL 

It appeal's, from what I heai-^l, that the seawet'd iu this case exercisea 
a great influence in Tnakitig the ]>t"at-Hoil i>riiQuLhve ; yet it seemed Btoiinge 
that a soil uf this kind, composed almost eutii'ely of vegetable matters, 
iihoiild recpiire more vefftt^hk mmter aa manure. 

Now, the principal use of mauuT'e undoubtedly is, to ftimiah the 
mhietaU required by vegetation in a soluMe atate. In the Channel Islands, 
where vraic (the name of seaweed in those islands) is extensively used as 
fuel, it m found that the ashes are more beneficial &m manure Umn the fresh 
weed ; and peat-ashes are ccinaidered of great value for rye-land on the Con- 
tinent. We find that where water percolates the soil, it renders it unfruit^ 
ful ; it evidently wa«bea away dissolved minerals, and robs the Tegetation of 
its nutrimenta Where the land ia too wet, and the contained water 
etagnant, the diisolved minerala may be too largely diluted : besides, the 
water will prevent the air frt>m acting on the isoil, and thus prevent farther 
fiolutiuu. Laud in this state tJisrefor^ requires draining. The quantity of 
suitable mineral substances that water ought to hold in solution to suatain 
vegei^ation may be extremely entail, but one can conceive that the supply 
onght to be continuous. 

Manure may furnish mineral matters euitable to nourish plants, in the 
first place, when it contains them iu su<h a state that they are acted on 
directly by air, moisture, temperature, &c., ao that they by degrees become 
soluble ; secondly, by acting chemii all)' on the mineiulB compoBing the aod \ 
and thirdly, by facilitating the decomposition of organic siibstancesj setting 
iree their contained minerals : the action of ammonia as manure Ib, perhapsj 
of this latter kind. 

Kctw, peat-Boi! is evidently not prone to spontaneous decomposition ; 
Jience its sterility /?erw: but if it were laid up in heaps, mL^ed with sea- 
Weed, refuse fif^h, &^., the action of these eubstanccj^ on each other might 
tend to produce a most valuable manure. In the case of fish, Uie piuit-soil 
would prol>ably abaorb evolved ammonia j and other volatEe xjroducts, the 
greater part of wluch might otherwise have gone to waste. Quicklime and 
IpftT iy other subatances might perhaps also be found usefnl. But it ia vain to 
l^etulate in details ; I have only attempted to throw out hints of a geceroi 
nature, and experimenta alone can test their value. 

Glasgow. 
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The commerce in sheila ia more exteiiBive, and the uses to which they 
are applied more varied, than is generally supposed. This trade is grow- 
ing year hy year into greater importance^ and there is ample scope yet for 
its exteniion mth profit and advanta^ alike to the merchant and im- 
porter^ the maTiufactuTer and vendor, and to the general puhlic, who 
are the pnrcliaBers ajid consumers. 

It is somewhat diiRcalt to arrive at any correct eatiraate of the value 
and extent of the British trade m eliclls, because they are scarcely mentioned 
in the official trade returne. Coming now under the head of tho&e raw 
materials -which ara imported fi^e for the use of mannfacturers, the offickla 
are very indifferent as to whether the imports are smtJl or large, and we 
have no account of the snail-ahella and ear-eliells, the Murices and othera, ■ 
which are received in large quantities Formerly, when fihellB were enhjeotB 
to an import duty varying from 5 to 20 per cent, it was necessary that the 
entries should be more apecifieally detailed. 

Large quantities of shells which are used for different mamifactming 
purposes come iu under the broad general heading of ** Specimens of 
Natural History f and the only specific mention of shells in the annual 
Parliamentary trade returns are mother-of-pearl shells, cowries, cameos 
unset, and pearls, the well-known and valued product of tho pearl oyster. 

In former years, mother-of-pearl pit ells w^ere subject to a duty of ft 
per cent, on the value, and cameoa 20 per cent Cowries were considered _j 
merchandise, and when the quantity of the assortment was sucli as to J 
indicate they w^ere not for manufacturing purposes, they were admitted] 
as specimens of natural history. 

Summary OF the Commbsciai. Afplioationh and Aa&HBGATB YaldhJ 

OF THE BKlTlaH OR HoME TraDE IN ShKLLS. 

Fmu:i}}al Manufacturing <j^nd General Uut, 

Is Nacreous shells, loi making pearl-buttons, and other useful 
ornamental articles. 

% Iridiscent and pearly shells, for ornamenting papier-mach^ work,! 
making card-casea, folios, jewel-cases, &c 

3. Various small shells used for making ehell-flowera and different i 
articles of grouped sheila, and for ladiea* bracelets^ head-dresses, &c, MaDj 
of the snndl common shells used for covering little boxes, figureSj &c>, i 
known among dealers as " grotto-shells,'^ 

4 For carving cameos on, to* form brooches, bracelefca, scarf-pins, ear#1 
rings, necklaces, coat and sleeve links, studa, &c, as articles of personal ( 
decoratioiL 

6. For spoons, handles for knives, drinking-veesele, lamps, and other pur-^ 
poses in domestic economy ; for snuff-boxes, pipes, and various other uses. 

6. For making the purest kind of lime wlien calcined, and for manure 
when in the form of shell-marl and shell-sand. 

Z For nmkiug pottery and eiuoneY vjUeii. cTkis^WA. 





One great djffictdty— liappOT not aln^ jwM i imima tJJg' — ^vlnch 
variably attends tiie piUK of the tachnoloigiafcl «tii4ait, m thd wtorli iraa 
from the erroneous appBoiicm of pPO|ier lamim, Tliias, tlie anicle now 
pfoposed for consideration, is ti'e^ted hj different anthons tmder the tenns 
Bfca-horse teeth, motse teeth, ami hippopofcamns teeth — the first two namas 
being applied, indiscTtminatelT, both to the w^ilms &ad hippopotaimia ; 
although I believe th^t, amumrci^fyt the tean sea-horse, u resttit^ted 
aolely to the teeth of the latter aninia.L 

The word bippopotamns i^ compounded of tvm Gre^ nouns, Zww9s and 
Tfl«yifci, and literaJly signifies " the rivei^hoise^** a name bestowed upon tJiia 
flingiilar animal by the ancients, to whom it was very probably snggested 
by the ami>hibiotis natnrc of the creatoi^ and the striking Teseniblaiica 
which ita profile l>ear3 to that of the equine fiimily ; more especially when 
Been juat emerging from the surface of the water, witli eai^ erect, thfle 
im¥rieldy body, at the same moment, being hidden from view* 

ViMtora to the RegentVpark Gardens, where two Hppopot^ni are to be 
seen constantly enjoying the plensxires of the bath, may, by cju^ful obEit*r^';w 
tion, verify for thenielves the appropriateneisa of the name thna beatowid 
upon this interesting niammalian. 

Tlie Dutch Boera of South Africa, didtini^niiah this auinuvl by the m 
ciirioua appellative of *' zee-coe," or seA-cow. 

Hippopotami form by themselves a dietiiict genua lu the pc^ 
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272 HIPPOPOTAMUS TEKTH OR TUSKS. 

matoTiB, or thickHskiimed animals ; and even of this distinct genus, there is 
but one living species — " Hippopotamua afnpfubvut " — ^foiind exclusiyely in 
certain parts of the AMcan continent* 

The interest attaching to this animal from an economic point of view, 
is rather limited, being confined to a local use of its skin and flesh by the 
African natives and colonists, and the more general application of its 
powerful teeth, or tusks, as a substitute for true ivory. 

However interesting it might be to consider the general anatomical, and 
physiological, features of this gigantic creature ; or to trace out the resem- 
blance thought to exist between it and the ^* Behemoth," described in the 
Book of Job, I propose to confine my remarks exclusively to its edngular 
dental apparatus, and such other matters as relate immediately thereto. 

The mouth of the hippopotamus, is one of the most capacious in the 
animal world, and is armed with a set of teeth of the most poweifiil 
description, adapted solely for cutting and bruising its food, whicb is of the 
coarsest and rankest kind, and such as is found lining the banks of the 
tropical rivers of Central and South Africa. 

The dental formula is as follows — 



C upper jaw - 4 

Incisors - -< — Canines 

( lower jaw - 4 



IS 



r?— 7 

(6—6 



Molars - - < = 38 teeth in aU. 



The molars evidently play but a secondary part in the economy of this 
animal ; and a portion of them are described as ** strictly false molars ;" that 
is, the three molars ol both jaws that succeed the canines, and which are 
conical in form, having only one point The posterior molars are armed 
with two rows of points, which gradually wear down to a trefoil surface. 
To man, the molars of the hippopotamus are perfectly useless. 

Incisor teeth, as the name imports, are the cutting instruments of the 
jaw : and of these teeth, which are situated in the fore front of the mouth, 
the hippopotamus possesses eight ; four in the upper jaw, which are short, 
conical, cylindrical, and curved slightly inwards ; and four in the lower 
jaw, cylindrical, straight, pointed and projecting forwards, the two centre 
ones especially, termed lateral incisors, which are both longer, and larger, 
than those next the canines. These incisor teeth are of some value in the 
arts for their ivory. 

It so happens, that the teeth most highly prized by man, are those that 
occupy the most prominent place in the dental economy of the hippopota- 
mus : these are the canines, which may be described as " enormous 
tusks," sharpened at their points, by mutual attrition of those in the upper 
and lower jaw, into oblique " chisel-like edges " They are four in number, 
two in each jaw ; the upper ones being short, slightly curved, rounded on 

* Some Naturalists distinguish between the hippopotami of South and West 
Africa, making two species— JST. Capensis and H. SenegalensU^hut the difference is 
so Bioal], that thiB division is for the most patV. te^eclfcd. 



the outer sid^ ilc«pij fonoii^ m tlw c«fltR mt the 

loogitiidiDaUj, mote eipeciftUj on tJiat portion «f ikft I 

Willi the etumeL Hie cmi^ft of di^ low jnw mm omMmMj \age^^ m 

very much curbed, like 1^ toAM of A bosTf aad in shipe maciirlul 

elliptical ; thej «re iJao ndSB^ a&v the vue iiAloii es thoat m the upp^ 

jaw. 

Both the iii£bor& ukI cwiiiies of thk anhiiAl^ althou^ popukrlj 
colled teethf ^re viztHAl^ in^i ^ for th^T sxe oniiiternipt^d in th^ir E^ti^iwtlif 
are formed on eorei, and eomeq^nentlT hoUow for a con^derable i^Htioii of 
their leTigth. 

Tlie canme teelh^ or tn^bf, of the hippopotuna^ mre prinmnlY compo«^ 
of the two substances known a» dentim^ and tmimel; the first-named 
forming the principal body of the tnsk, whilst the enamel k mt^rely im 
extem&l shield, or tooth armour, of a den^r and more dni^Ule material ; 
and described as iufficientlj haul to strike fire when contused with uteel. 

The enamel i^ not continuous throughout the entire circiiniference of 
these tuska, but only to the extent of from one-half to two-thirds of the 
whole, and occurs on sudi portions*, m appear to be the moet eipoaed to 
injuiy : kngthwiie, the enamel extends from end to end^ and ii formed anew, 
in Conjunction with the dentine, as the tnsk grows. In thickness, the enamel 
varies from l-32nd to 1-1 6th part of an inch, according to the siite 
of the tuak. River-horse, or hippopoUimuti teeth, contain leas orgauio 
matter (33(K1) than either elephant ivorj, or the tusk of the walrusij 
in which eubfttances, the organic elements amount to about 44'<M» and 
38-00 per cent respectively. The cbemical composition of these ti^eth, 
m well as the esaential diffi^rence lietween tJieir dentine and enamel, 
ia advantsigeously illustrated in the following analyses by Thomson, 



1 



Detitini , 
3341 
56-90 



Hippopotamus Teeth. 

CoDBtitiienti. EnatneL 

Org?udc Matter ..,,..... 4 102 .,., 

PhoHphate of Lime ..................... 83630 .... 

Fluoride of Calcium ,.... 0-850 

Pho&phate of 'Hagnesia .....«.,...,... 1*19 

Carbonate of Lime , 10-620 9-14 

Chloride of Sodium ) 

Chloride of Potassium f -■ — *— - *^'^00 .... 



0-36 



^^P Sp. gr. of the dentine, P8fi6. 

^^^ A mere glance at the foregoing table, is sufficient to discover th#) mor^ 
prominent qualities of the teeth now under cousideration. The larger pro* 
portion of mineral matter in thlfl dentine, coupled with great density of 
formation, renders it both hardt:r, and le^ liable to receive tlainft, than olJusr 
bone substances ; whilst, to the smaller amount of organic miitler, and the 
almoBt entire absence of oily particles, the ddicate and superior whiteii*ji» of 
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HlPFurOTAMUS TUBTH OB TUSKS, 



these tusks ia to Ije attributed. It is the combination of these especial 
quiilitiea, density and whil^ness, that makes the hippopotamus teeth, bo 
invaluable to the dentiBt 

On the other hand, the abaence of oily matter, and the comparatively 
smaller amount of animal suLstance in this bone, induces brittle ness, and 
causes it to be more easily affected b}'^ the acids of the food, and saliva^ 

The enamel ia still harder and whiter than the dentine, by reason of 
its being composed almost exclusively of plioephate of Ume^ with only about 
4 per cent, of organic matter. Dentista are the principal consumers of the 
cttninea of the hip]jopotainus ; for no bony Eiuljfitance haa hitherto been 
found that posseases, to so great an extent, the pnipertiea requisite to the 
fflwjceaeful performance of tJieir art Minera] teeth are, for the moment^ in 
great fevonr ; but, after all, it is very questionable if any artificial substance 
can be inade so ap]jropriate, m the preci&e njat^rial which an Infiiiit*^ly Wiae 
Being has ftelected, and supplied, both to man and the lower animak, for the 
pui'fioae of mastication. 




T, Lower ^Tid section cvf cftnine tmk of the upper jftw. 

2. Canine tnflk of the lower jaw. 

3. Lateml incisor tusk of lowtsr jaw, showing the eatt«ntof the hollow portion. 

When these tnski? are employed for the manufacture of front teeth, the 
enamel on the surface is valued, and rfitained, for Uie sake of its deUcate 
whiteness and density, as before described ; and the tuak is so manipu- 
lated that this enamel forma the outer or visible surface of the teeth. But 
when used in the production oi aTti^e\a.\ ^m, ot Wck teeth (molars), the 
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enamel ib removed bj the aid of a cliijael and grindstone, or, moi-e frequently, 
l)y steeping the tusks or Bei:tiona thereof, in a solulian of murifttic midf 
eufflciently long to destroy the enamel, without affecting the dentine ; the 
softer parts, at the same time, heing coated or painted over with aome fatty 
Bnbatance, to pre^ienre them from injury (injing the operation. Sometimes 
the blowpipe is resorted to as a means for removing the enamel, and a fine 
file in afterwards used in either case, for imparting the final snrface to the 
bone. The pfjint& of the canines are generally defective^ and in the ppoce.3s 
of working are first removed, the tusks being afterwards sawn into transverse 
sections, of varying thickness, according to the destined application, and as 
required by the operator. 

Although the teeth of the hippopotanma are all but monopolised by 
dentists, yet the very excellent quality of their dentine is more widely 
appreciated, and likewise adopted fur a few other puj-posea in the arts. 
When great delicacy is reqtiired, this bone Is found more snitable for 
carvings, than the ivory of the elepbantj and is much used in France for 
this purpose, especially in the manufacture of fine brooches. 

The handles of surgical instruments are sometimes formed of thii 
material, for which purpose it is admirably adapted, because of its being less 
liable to receive stains than other sorts of ivory. 

Vaaes made of hippopotamus tusks were displayed in the Great Exhibi- 
tion of 1851 ; and in the Irish Exhibition^ a Mr R. Barter, of Dublin, exhi- 
bited some ele^nt intaglio brooches, consisting of figures carved in the same 
substance, and mounted on a gronndwork or suiface of cornelian. The 
enduiing nature of the hippopotamus ivory appears to have been known, 
and valued, as early as the first century ; for, according to a writer named 
Pausanias, a certain Greek statue of *' Dindymene " had its face "formed of 
iheee teeth, instead of elephant ivory." 

A few words on the incisor teeth of the hippopotamus received into 
commerce, will suffice. They are not so generally imported aa the canines, 
with the exception of the two lower, ^at^3ra]J and projecting incisors, 
commonly called tnsks in the market, as distinguished from the canines, 
which are visually termed teeth. These projecting incisor teeth, aa already 
described, are long, straight, and hollow for a portion of their length, like 
the canines ; but differing vastly in quality from the latter, being consider- 
ably softer, and more easily affected by the fluids of the mouthy so that they 
are seldom used by dentists. Yet these long, Rtraight teeth have their 
eapecial application, being employed in the manufactiire of the long 
knitting needles, and netting meshes, used by ladies^ as well as for other 
more general purposes. The enamel on these lateral teeth appears to be 
confined to the projecting point, and does not extend into the jaw. 

The smaller and curved incisors of the upper jaw are comparatively 
valueless, except for common turnery work 

I may here mention, that unless the teeth of the hippopota^ 
employed by the dentist, the enamel is always removed ; and ger 
means of an acid bath, as no ordinary tool produces any effect upo 



I 



iUtbe B^MidoflVMleieCaiMfinBirikBOMpBXIeaoeaaBiof^iHpQrii 
of bippopotamiu teedi, I cmiiot pw<t anj ititiitiril table of tiie cxteat i 
onr tnule in HtnB taHeitf bat dioald nmf^dj crtoHte tbe qoantitjniipQitei, 
tt from 7 to 10 toiM annnally ; wfaidi, comadmng tlie Imited aomee of 
flRSppI jy ui (at frcpm bdng muJL Hie impoitatioo of tbeae teelk into Iif» 
pool in the year 1850, was 2| tona; aid aa by fn- tlie larger 
reeMirad enten the port of Londcniy I think my eaHmefe of tbe total is art 
ovArdnwn. The raloe of hippopotamns teedi depends both upon meoiifc 
quAlity — thoae being the most eateemed, that are lai^ge, and free fnmilni^ 
In yeara that are paat, aa much aa 30bw per lb. has been paid for fine todEii; 
but the price may now be said to range from la. per lb. to 17a or ISl per Ik 
At a recent aale, aome very small teeih realised only 7^ per lb. ; bat ^ 
following table, compiled from a sale at the end of last year, will periufi 
eonvey to the reader a better idea of the comparatiYe valna of Hmt 
tUMka. 

Teeth averaging each 61b. realised ITs. per lb. 

i» tt •H » os. 9d, „ 

w » 5 >» lis. „ 

>» >» 4:1 it 118.00.,, 

If >f 4rf „ 148. OU. „ 

ft >» 4 „ lOs. „ 

I* )) 3} 99 88. 6d. „ 

fi >f 3j „ D8. DO. ,2 

»» » 3 „ 3a. 7d. „ 

»» II 2} „ 48. 9d, „ 

i» ,1 2 „ 28.2d. „ 

»» »> 2 „ Is. „ 

»> >i Ij M Is* Id. „ 

11 » IJ „ 2s.4d. „ 

Allowing 801k on an average, for every set of hippopotamns teetli 

iiu|H)rU>d, and preauming our total imports are 10 tons, no less a number 

tUaix vWvt>n hundred of these giant creatures must be alanghtered, eveiy 

^r^NM^i to aupi^ly our markets. 

At Ui9 pn^nt time, the demand for hippopotamns teeth is small, and 
n0 •owc^ity ia f^^lt ; but as civilisation advances in West and South Africa, 
and Ui0 tnimala became gradually exterminated, it is probable that the time 
iii«VY oiimt* wh«>n this comparatively insignificant, though nseful and valuable 
artiel^ i>f c^umut^rce, will be sought after in vain. 
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ON POISONOUS FISHES AND PISII^POISONS. 

BY RICHARD HILL. 

Dr BuiTouglis haa given a long list of the finliea of the West Indiim 
seas, either known or reput-ed to be poisonous, willi the scientific iiaines hy 
which he recognised themiis given in tlic tirst colunin. It wonld he diffi- 
cult to certify the fishes hj the najaes he giveB, unnided hy the tjivial or 
popular specification of them. I liave run uv*dr the list, and set down the 
genem aud species aligned to them by CuvieTj giving yon such remarks by 
the way as seem necessary to be added, to them^ 

Batistes monoceros Old wife Ballstes rmgen$ 

Ostracion gloheltum Smooth bottle-fish \ 

Teiraodon scekratus Tunny > 

Teiraodon oculatus BloWer or blazer ) 

The fishes here intended cannot be sipecifically detemiined. All Oatraciona, 
DiodonSj and Tetraodons are deletenous fishes. We have aeveral nnder 
these three denominationsj and it is not necessary to do more than say that 
all are to be treated as objectionable, if not absolutely dangerous fishes. 



Mur^snti major 

Spams chrysops 
Coracinus fuscus major 
Coracinus mirior 
Perca major 
Ferca venemsa 
Perca venerata 
Scomber thymus 
ScoTttber maximus 
Scomber cceruleo or 

Genieus nudus 
Mormyruj 
Clupea thr}fi$a 



Conger eel 

Dolpliin 

Porgee 

Grey snappei 

Hyric 

Barracouta 

OroTiper 

Bock-fish 

Bonitii 

King-fiy.h 



Gpmnotkoraw rostratbis 
CorijphiBna dorado 
Pagellus calamus 
Serranus arara 
S^rranus nigricnlus 
Sph^raena harraeuda 
Scorpttna grandicornis 
Serranus catus 
Thpmus Coretta 
Otfhium Solandri 



CtjMum regale 
Scarus cceruleiia 



Spanish mackerel 
Blue parrot-fiah 

Yellow-tailed sprat Alom Bishopi 
Fortunately, howeverj of all the above^ the Clupea thryssa^ or yellow -tailed 
apratj is the only one at all times dangeTtJUSu In the other species of fish, 
poison may be said to be only incidental or accidental ; but id tMs it ia 
inherent* Tlie effects of tliis poison on the human frame are violent to a 
texriflc degree — death occurring immediately in many cases, and in some 
instances on record so quickly that the sprats were not even sw-aUowed. 

Many have been the learned tUsquisitions, why fish should at one period 
prove nutritions, and at another detrimentaL The old and popular notion 
that the fish becomes poisonoua by having its feediug-grounda near copper 
banks, or in places where copper had been deposited, though long since 
deemed improbable by uaturaliste, still fiiidsi supporters, and every once in 
a while we find the theory advanced in public as completely acconntdng for 
the poiaonone nature of our fishes. 

We believe the present opinion is^ that some morbid change take^ place 
in the system of the fish, under peculiar cii'cmn,^tances which make- it 
poiflouona ; but in what that change consists, or what are the circunfistancei 
which induce Uiia change, is not known. 

It Mtppeara to ua^ howeveij that the opiuiou qI "Cit T^t%\^^^ \^sJ.\^i^^K?cfe 
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the Boyal Society of Edinbui^h, b m tationfll as any, Hb theory is, tM 
the lain^r fishes of prey (among them he emimeratea the baimcotita) 
became affected with the poisonouH qualities of the yellow-tailed ipiat whes 
it swallowed it, and thus the pobon of the latter became incorporated or 
asaimilated with the substance of the former* 

With respect to the testa to be used to determine whether a fish is 
noxious or iunoxioua, not one appeam to be determined, so as to le 
thoroughly relied on : all have proved fallacions. The only sure method M 
is that of giving the offal of the fiah to some inferior animal, sfucb a» * ■ 
duck, fowl, &C-, and ohaerving ita effects. The early and immediate 
d^cniing of the fish after ita capture, and iprinkUng it with salt^ ia consi- 
dered the best precaution. 

For the remedies to be used in caae of fish-poifioning, Dr Fei^gnftWi J 
recommends "sugar,'^ aa the only antidote established b& deserring o#^ 
credit ! A good practice, however, is at onc^ to give an emetic : sulpihatfl 
of dnc (or blue vitriol) ia the best ; but rather, however, than loee any 
time, the nearest emetic at hand should be given. Cathartics sbonld also 
be administered freely. Should, however, the vomiting and purging he very 
violent from the effects of the poison, the treatment must not be pursued— 
but, on the contrary, anodynes must be administered 

The effects of fish-poison are, extreme sickness at the stomach, gripingi^ 
cold sweats, cntaneoua eruptions^ sometimes cholera morbus^ leaving hehinii 
a degree of paralysia. When the poison does not prove fatal, the patient ia, 
notwithstanding, long in rec-overing. The effects of fish-poieon are frequently 
obviated by taking freely of brandy, or any other ardent spirit ; but whert, 
symptoms of eiopoisonmcnt have already come on after the conteni 
of the stomach have been bronght off by an emetic, recourse may be had toi 
strong cordials, — ginger-tea, brandy, with laudanumj Cayenne pepper 
into pills^ &c. 

The Scorpsenaa do not occur in Dr Burroughs* Hst among the fish^ 
reputed poisonous, — ^unless we consider Ms "grouper,** to which 
givea the name of Perca veTieno$at to be intended for the Scorpsena, wl 
our fishermen call the "poison-grouper.'* 

I doubt if any of the Scorpeenas be really poisonous* They may 
adventitiouBly injurious, from being out of condition ; but when we inqm 
into the reason of their evil repute, we find that we are equally directed 
the puncture of their spines as the quaEty of their flesh. The partici 
ScOTpiena known as the *' crapaud de mer ** in Martinique, as " raacacio' 
in Havana, and as " raacaase vingt-quatre heures "in St Domingo, has 
especially bad reputatioa Valenciennes, in his asaociated labonra willf 
Cnviej, says of one species, in volume iv. of the History of Fishea, " oa 
redonte beaucoup les pigures dea ses aiguillons ;" and of another, "1m 
pigures de lenrs Opines les rendcnt redoutables ;" the prick of their spines ia 
much dreaded ; — and then he adds, that a prejudice prevails f^ainst the 
flesh as poisonous, mentioning, that because death is supposed to enaufi in 
h& course of a day, one has received t\\fe nama q^ ^'^ tiiacA»is& TfvM$.-A3{isit» 
(res/' As the rasc^cio of ttie Spanistrdfi mt-sim, -n.Q^Obiik^m^^'^s&Q. 
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fiah, it may only import that those wlio handle it. may reckon on a piicldiiig 
aensation from the fish for a whole day, and not that the flesh is & poison 
within twenty-fonr hours. The most distinct fact of the danger of wounds 
from its spines is related by Sir Robeji; Schomburgk, in his History of 
Barbados. " It lurka,'* he says, " amongst the stonea in shallow water, and 
inflicts a wvumd with its spines wliich eaunes tiie most violent pain* A 
fiaheTman who had been struck by one, told Mr* Bishop that he was not 
ftble to reach his home without assistance*"— (P. 667,) 

The Scorpa&naSj of wliich we have three — the bufoj Bra*ilienm$^ and ffrtm- 
dicornu — area part of that family of Lorkati^ or " Aeanthopterygiens ^ jmies 
cnirasato/^ distinguished by Cuvier as Ashes by their general form, atanding 
close to the ** perches," but from their singular aspect, witJi the head armed 
And bristled^ having a special classification. The ScorjiiBna is the Skophaina 
(rf the ancieat Greeks, The barbillous ami fleshy shreds (Imnhewuscfmrn'UM) 
about the head, and the atrong and unequal spines of the finsj give the 
several species a djingerous look. Their Mediterranean name is froni ra^hia^ 
the itck It is only the Scoq^vna grandkor^M^ that has a bad reputation in 
our seaa. The S, hufo, Parra says, is a fish of very savoury flesh, exceUeiit 
for HoupB ; and Plee expresses himself precisely in the same way with regard 
to the fish of Martinique. It att^iins a large size, individuals beiug got 
sometimes eighteen inches ia length, (C, i& Y-, Hiist. Natur, dea Poisaons^ 
Hv, iv., eh. ix., voL iv.) 

The Fa^dlm calamvs (pflgel ^ plume) and the Ptt^dlm ptnna (pagel k 
tuyau) are the H^hos, known among us by the name of Poi-gee, and have 
proved at times deleterious. They are readily distinguishable at tabla by 
the quill-like process by which the spine of the anal fin is inserted into the 
abdominal muscle. It is irom this organisation they receive the names of 
calamus and penna, Poi^ee is a name they have in common with Mesoprkn 
pi^rus, and paa^o of Porto Rico. In both instances the appellation is derived 
from the Fagru^ vulgaris of the Mediterranean, to which the Pagellus is 
closely allied. Both Pagrus and Pagellus are £paroid fishes, of which the 
sparufi of Artedi is the type. Mesoprwn pagruSy hoivever, ranks among the 
perches. The mesopriona are the fishes known in our market as snappers, 
(C. & v., Hist. Natur. dea Poissons, liv, vi., ch, ui. k iv*, voL ii) 

Yalenciennes, who wrote portions conjointly with Ciivier of the Natural 
History, and was the author of that portion in which is described the 
"iSfeTTfliw," assigns to two of these fishes j under the names of Strrariui 
n^rwulua and arara^ the injurious character of fishes producing the disease 
called by the Spaniards 9igu€Lttra. The first intimation we have of this 
pr^udical fact is conveyed in these words : " Ce poisson,'' speaking of 8. 
mgrunduty ^ comme h€auGaup <^autjes des Antilles, eat dangereui k manger 
dans certaines saisons*' (liv. iii., ch, xi) ; and referring to iS. arum on 
Pacra's authority, " ce poisson mange avec quelque danger, parcequ*il est 
du fwmhre de^ ceux qui doime cette indieposition appel^e la siguatera." 
The serrans are perches, distinguished from the true perch by the continued 
serration o/ Qie preoperculum, fi-om whence tkey laa\e ^^\i ^aasffitfi. %fisaKK?a3&* 
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2B0 ON POISONOUS FISHES AND FISH-POISONS. 

This, with some trifling differences in the dentition, forms their class cha- 
racter. (C. & v., Hist. Natur. des Poissons, voL ii) 

The Lachnolaimus caninus^ the hog-fish, called the dog-toothed hog-fish, 
is set down among the number of those that are casually poisonous. Speakmg 
of Parra*s figure of this fish, Cuvier says, " L*auteur assure que sa chair est 
■uspecte.*' It is more uniformly of a deep roseate red than the other spedea 
of Lachnolaimus, the suillvs, dux, and aiffula, being devoid of any blackened 
mark upon the flank, and without any brown upon the dorsal fin, or any 
purple on the nape. The hog-fish, properly so called, the LaehMJamu 
suilltUf is one of the most delicious of market fishes; but as, in common with 
all its alliances of the Lcibroides^ it feeds on small shell-fish, on sea-eggs and 
crabs, for which sort of food it is well organised, by having the throat 
coated with a perfect nap of teeth like velvet, with elongated front prongs^ 
for jprinng o^the living prey from the rocks, a species may subsist on things 
deteriorating the flesh, while the genus may be not so characterised. (C. & 
v., vol. xiii., liv. xvi, ch. vi.) 

I have no means of ascertaining why the Spaniards of Cuba give tlid 
name of siguatera to the disorder in the system which follows the eating of 
fishes reputed poisonous. Cuvier, however, in his description of the 
Sphyrasruz barracuda^ has extracted from the MS. papers of M. Flee, who 
minutely examined into the history of the fishes of these seas, all that has 
been distinctly ascertained on the subject of this adventitious quality €i 
that particular species of Sphyrsena distinguished by naturalists as barra- 
couta ; a quality, however, common to the S. hecwna of Lac^pdde, and the 
S. pecuda of Parra. We will quote M. Pile's statement : 

" Many persons are afraid to eat the barracouta, because there are fre- 
quent proofs of its causing sickness and death. The venenose quality of it 
is most certainly the result of a particular condition of the fish, occurring at 
different seasons of the year. 

" I have consulted many persons with regard to the poison of the 
becime ; all have assured me that there is an unfailing means of being 
certain whether it is or is not venenose, when fishing for it For the 
purpose of testing the one or other condition, it is only necessary to observe 
in cutting it up whether there flows from it a kind of white water, or rather 
a sort of scmie or matter, which in any case is a sure sign that the becune 
is in a state of disease. Don Arthur O'Neill, the Marquis del Norte, has told 
me that he had seen experiments with the flesh in this condition made 
upon dogs, and that they all confirmed the exactness of the means of being 
secure against injury. 

" The signs of being poisoned by the flesh of the becune," (the becune^ 
it must be remarked is our barracouta of the market ; the smaller of the 
two species ; that properly known as barracouta being from six to nine feet 
long, and slimmer in form,) are a general trembling, nausea, vomiting, 
acute pains, particularly in the joints of the arms, and the hands. 

"Sometimes these symptoms Bwce^fcA. «ajc\v oVJwet -^XJii «<sk\i icoi^idity^ 
*t it 18 difficult to fix with anyt\diig Wka ^c^cvsvotv >3aA ^tvsj^ ^ ^^cft 
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inorLld affection. Wli^m the iicknese doc^ not end in dmth— and, luippilyt 
hiB 13 not the most ortlinflry kftue of it—^ne iMa ofl^ntimee tlie virms 
musing pathological phenotnena altogeth^ singular. The painB in the 
irticuliiliom of the limbs become very acute ; the nailB of the feet aiid the 
hatid^ fall olf without imj feelmg ; the Lair, whose constituent ehanicter we 
know is absolutely the same as that of the nailtf tinally falb also. These 
fctifects in many Individ nal ca«as are to be teen continuing for a gi^nt many 
years, and an instance has been mentioned to me of a person guifering iu 
this way for five-and-twenty years. 1 myself," M. Plie proceeds to lay, 
*' have not been a witness to any accident of poisoning by the becune, and 
1 write only what I have heard others relate, who »re well awjuaintad 
with tuch occurrence*, and who are worthy of credit" (Vol, iii., Uv. iii,, 
dj. xxid.) 

The Teiy young fish, sis inches long^ are without teeth in the lower jaw* 
iL Poey, who has published a highly-enibellishtMl work on the Natutml 
History of Cuba, in which especial attention is devoted to the ichthyology 
of its taeaa, says that ** tho means of recognising barracoutaa that are in a 
condition to produce mischief {^tat mal-faisant) is tliat the root of ih^r tatk 
txfill be f&und of a blacktntd cokur; and that wanting this uiark, the fish may 
be ejit without fear." (C, & V., HisL Natnr. des Poisw)n3, voL liL) 

I can say for this test, that seeing one day a fine-looking ban-aconta iu a 
tray for sale, nearly if not quite three feet in length, and apparently well- 
conditioued, I examtued the teeth, and finding them faintly purple at the 
root, I renmrkefl thut the ine look of the fii^b would induce pnrchaiera 
without doubt, but we must be prepared to he4ir of injurious conflequenceft 
to those who Bhould eat of it ; and it happened next morning that complaint 
was cxjmmon in the town (Spanish Town) that many had miffered the well- 
known sickness from eating poisonous barracouta. 

1 should have added to the extract from the manuacripts of M. Pl^e, that 
" it is a remarkable fact that the bairacoiita being salted, catuea no mjniy f 
that "at Santa Cruz, it is the usage never to eat the fish till next day, 
and then not till after Baiting it f and that " we may ask the quefition 
whether salt shimld not be esteemed an antidote for burracouta poison;" 
Vecause not only is the salted just as poisonoua as the nnsalted fish, but our 
newspapers, at tins very time, record an instance in which four persons are 
Kutferitig from fish-poisMDn^and that fif^h-poiaon, come«i or salted barraeouta. 
All the fishes we have been consider iug. and treatiug of as adventitiously 
poisonous, belong to the great division Acasthoptertgiax or hard-spined 
fishes:— we proceed to consider now some of the so ft- opined or Mala- 
COPTERYGIANS. Ouc species is at all times to ho found dangerous eating. 
It has certain specific marks. The sprat of the Caribbean Sea, the fish 
referred to, is not properly a Clupm, but one of the allied family Ahsa or 
Shad. The opinion that this is the only fish to be considered i»enn»" 
neutly poisonous, and that the larger fishes become deleterious in flesh by 
feeding on these ehoals, is altogether gratuitous \^ an explanation o' 
iMtd and harmle^ influences among them at Aifi%tsTa\ «!&»©&&, ' 
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' Uhal m§m iMt Mated tfak mtim ; bnt^ as Oliv^ Ool«laiiiii3i w«ll 
' ii onlj naiMiivi avr vmidic « little ftmlier bock, for it maybe 
iiiad with u just a eattte ibr emiodtj^ how comes tlie pennA&etitlj 
poNDSOiiA fitb to proenfe in nox]0D« qiiaUti«« T (Aiumated Natu£^ hook 
m^ dt. li^ Hi^cTf of Hsheei) 

lliere ii & hartzdew a& well aa a hitit&l cpiat^ The noxiouB is di^^ 
goiilwd from the haitnleat bj the pmenoe of a spot at the opcirculimu 
The fish that maj be aftfely aaten haa the same spot, bnt gulden jd^ 
low. Are thej different speciet, or are they one aud the eatne^ only 
indieatiiig differeBt eoodilionit The que^iou haa never been answei^ 
Wkt Bobert Schombtui^ mfamitled «otne ^peeinienB of spiat from Barbfuka 
to tile exMnlnfttion of the eminent natumUBts Muller and Trodchell^ of 
Beriio, and all we leam is that the BpefdeB seemed new. One was named 
AiiMa BiMh4fpL " It agreed in some points with Alota apicalti, known m 
the red-eared pilchard : it had, however, a black spot behind the opexculiuD, 
not to be observed in the Atom apkalitr lU length was that of our market 
•prat, four and a half inchee. He adds that the "eprate are much 
esteemed in the West Indian Mands^ but that a species called the yeUow- 
tailed sprit prcpres trnfortunatelv pobonous at certain penodn of the jeor 
among the Leeward and Virj^ Idandi.** (HisL of Barbados, ck i\%, 
p.675-e) 

Goldsmith, speaMng on Br Grainge/s authority, — the author of the 
poem the * Sugar Cane ' — " his poor worthy friend," aa lie calls him,— 
•' mentioned that of the fish caught at one end of the iaknd of St Christo- 
pher, some were the best and most wholesome in the world, while others 
taken at a different end were alwajB dangerous and moet nncommonly 
fataL*' He was speaking of fish in general, and of sprats in partieular. 
Chtr own experience of sprats is veiy similar. The sprats taken on the 
south aide of Jamaica are only occaaionally to be euspeoted, hut those on 
the north aide always. How hx the distinctive black and yellow spot prevails 
at those times and in thoee places, I have not learnt ; but in the KingstOQ 
market they comider the distinction not ipecific, but adventitious in ons 
and in the same species ^ — so that onr wonder at this quality goea even stillr 
further back tlian Goldsmith thought it did in his time, if the poison ok 
the other fishes dejjended on their feeding on sprats. s 

Among the fiehes enimierated as poisonous in the division Malacopterygiiji 
are the Balisies and Oitracion€9f both genera of the family Scl^erod^nnL Wtt 
have some eight different Ostraciones, all known by the name of Trunk-fishes^ 
and some four or five Balistes^ receiving ordinarily the appellation of 014 
wives. Though differing much iroin each other in external appearance^ 
there is much ainailarity in their internal organisation. 

The Balis tes, beside having an air-bladder near the back, sje provided, 
with a ventral cavity into which they can introduce, when they will, air ti| 
lighten themselves in s^inimingj—for they move through the water witb 
toil and difficulty. They are not, like the Truiik-fiahea, lM)xed in aronni 
and about the body ; yet in the place olL wiaW tWj axt wtj^i*^ o^er witli 



kard tubfTcles, set in groupn, or diapersed in compartmeuta more or lesi 
regular, and Btoutlj rooted in a Ihiok skin. They receive the name of 
Balistes from the serrated Bpine on their back, which they can suddenly 
elevate for defence, jnst aa the ancient Balis ta was forced up with a spring 
for the discharge of arrows. They have powerful teeth ; in the anterior 
two, conifiared to inciaors, which enable them to break crualaeeoue and 
testaceous aniinals re^ily ; and their fieah is said to become dangeroua 
during the seaaon in which they feed on the coral polypi : nothing but sea- 
weed was found, however, in those that Cuvier examined Though posaibly 
deleterioua from their description of food, it is probable their most hurtful 
quality is to be found in the spines, fumifihed them by nature for their 
defence. Theae spines are invested with a viscous fluid, producing inAam" 
mation in the wounds which they cause, and may have much to do with the 
poisonous reputatioii of the flesh. 

The Ostracion*B, or Trunk-tiahes, in lieu of scales, have an envelope made 
up of regular compartments^ set one into the other, and forming an 
inflexible coat of mail It so invests the head and body, that they have 
nothing soft or moveable but the tail, the fins, the mouth, and the coriaceous 
edging of the gUl-alits. All their swimming appendages are passed through 
holes in their cuirass. The greater number of their vertebiBB are cemented 
together, and their ten or a dozen conical teeth can break sheila and 
Crustacea with ease» It will b© seen that the Ostracionea have a close 
relation in external character with the 'Balistes. To what extent we are to 
place reliance on the assertion that the flexible portions of the fish are 
poisonous, especially the tail, I know not ; but inasmuch as their flesh is 
but small in quantity, and their liver large, yielding oil considerably, and 
their stomach membranous and voluminous, they have not been suspected 
without reason of being poisonous. They are, with the Balistes, aU tropical 
fishes. 

The Diodons and Tetraodons are fishes of the family Q^mnadontidw^ 
They both live on cnistacea and fuci. Their fie«h is mucous or slimy. 
They have a peculiar organisation, — a detached outer skin, a sort of crop, 
which they cAn inflate, swimming upside down. Their air-bladders are 
very Ifiige. The stomach of the Diodon is thin, fumiahed with many append- 
agea, which, like so many small cffical pouches^ contribute to the necessary 
completion of digestion, by retarding the aliment till it be acted upon by an 
augmented quantity of gastric juice. Their liverj tliick and trilobate, 
extends almost to the anus. 

The fleeh of both Diodon and Tetraodon is regarded as dangerous food. 
** Piflon assures us that the gall is poisonous, and that if it be not removed, 
it causes death to those who are so imprudent as to eat of the animal thua 
piepsjed. Their sensibility becomes blunted, the tongue immoveable, the 
limbs grow stiff, and life is extinguished, while a cold and a colliquativa 
sweat inundates the entire body. The wound inflicted by the prickles or 
spinej is considered dangerous. Serious accidents are experienced, if care 
be not taken to withdraw fom the Tisoem ol tiiesfe MiimBii.^'v\iKQ.^2wL'^ i^s^ 
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fid4 ON POISONOUS FISHBS ▲ND FISH-POISONS. 

prepared for the table, the remains of the alimenti which they may be 
loiind to contain." (Supplem. Cuvier's Animal Kingdom : Malacopterygii' 
Griffiths' edition.) 

We have to consider the Conger eels among the Malacopter7giaii& 
The flesh of the conger eel is a common article of the market^ both fresh 
and salted, in Mediterranean ports. 

Ouvier has withdrawn the Murcena Conger from the genus AngudUa, and 
made it the foundation of a subgenus under the name of Conger. '4t 
is found in the seas of Europe, of Northern Asia, and in those of Ametiea, 
as far as the Antilles. It is yery abundant on the coasts of EngLaod and 
France, in the Mediterranean Sea (where it was much sought after by the. 
ancients), and in the Propontis, where it was not long ago in considerable 
estimation. Those of Sicyon were more especially esteemed." ** The flesh 
of thii§ fish is white and well flavoured ; but, as it is very iat, it does not 
agree with all stomachs." " In many places the' conger eels axe dried for 
exportation. For this purpose, they are cut open in their under jMot throng 
their entire length ; the intestines are removed ; deep scarifications are 
made upon the back ; the parts are kept separate by means of small sticks, 
and they are suspended by the tail to poles or the branches of trees. When 
they are perfectly dry, they are collected in packets, each weighing about 
two hundred pounds." ^ Redi has found, in several congers which he haft dis- 
sected, some species of hydatids, nine or ten inches in length, situated (m 
the coats of the stomach, the liver, the muscles, the ovaries, and otheQr porta." 
•* The MursBUBB proper were carefully reared in vivaria by the Bcanaas* As 
early as the time of Caesar, the multiplication of tiiese domestic Munen» 
was so great, that on the occasion of one of his triumphs, that great general 
presented six thousand of them to his friends. Licinius Crassos reared 
them so as to be obedient to his voice, and to come and receive their food 
from his hands ; while the celebrated orator Quintus Hortensius wept over 
the loss of those of which death had deprived him." In all cases the bite 
of these fishes is severe, and often dangerous. 

Such is the testimony to the quality and estimation of the conger eel 
which Griffiths has collected in his Supplement to Malacopterygii apodes, in 
Cuvier^s 'Animal Kingdom.* We see that its flesh does not agree with all 
stomachs ; but what renders it so frequently deadly ? The late Dr William 
Gordon, than whom there was not a more careful or more erudite investi- 
gator into physiological and pathological facts, assured me that in a case 
which had terminated in death, after long lingering, from eating the conger 
of our coasts, not the common Murcena, but the Ogmnothorax in all proba- 
bility, the injury suffered had resulted from eating the liver ; the rest of 
the fish had no part in the deleterious consequences that ensued. The case 
he referred me to was that of a man poisoned at Unity Hall, from the fish 
he had taken at the mouth of Great River. We shall find, in the course of 
our ensuing remarks, that the liver in most cases has a great deal to do with 
dai^er attending fish-poisons. 

(To \>e ccmtVxiXL%6..> - 




The use of light to guide the mariner as he appronches land^ or poeaea 
yvtgh intricate cliannels, Ijaa, vkith the advance of society and iu ever- 
increaaing inteFeats, caused «uch a necessity Cor means more and DLore 
perfect, as to tax to the utmost the paw^rs both of the philosopher and the 
practical mau^ in the development of the prindpiee concemedt and theif 
efficient applicjition. Ft»rmerly the me^nfi weru simple enough i and if the 
light of a lanthom or torch wa^^ nut luMaient lo poiut out a poAition, a 
fire had to be made in their platen A& the system became developed, it 
ioon appeared that power could be obtained, not mertily by increaBiug the 
ligbtj but by directing the ififluing rays : and this was m many eajseea mure 
dwerful and ueefnl means than eulat^g the combustion ; leading to the 
aution of the volume of the fotmer with, at the aame time, an increase 
. its intemity. Direction was obtained, either by the use of leufies depon- 
ent altogether upon refraction, or of refractors dependent upon metallic 
eflection ; and 9ome ancient gpecimens of both were slioim* In modem 
the principle of total reflection has also been employed, which 
[ivolves the use of glasii^ and depends both upon re&action and rejection, 
ail these appliances much light ia lost : if metal be used for reflection, a 
ertain proportion is absorbed by the face of the metal j if glass be used 
for re&action, Ught is lost at all the suifaces where the ray pa;eses between 
the air and the glaas ; and also in some degtee by absorption in the body 
of the glass itself. There is, of coutbg, no jjower of actually increasing the 
^wliole amount of light, by any optical arrangement associated with it 
I The light which issues forth into space must have a certain amount of 
divergence. The diyergence in the vertical direction must be enough to 
tov^ the 8ea &om the horizon, to within a certain moderate distance from 
the i^ore, so that all ships within that distance may have a view of their 
luminous guide. If it have less^ it may escape obseTvatiou where it ought 
po be seen ; if it have more, bght is thrown away which ought to h^ 
Billeted within the useful degree of divergence ; or if the horizontal 
bdivergence be considered, it may be necewaiy bo to construct the optical 
WUppai^tus, that the light within an angle of 60 or 45 de^g. shall be 
fcom pressed into a bearo diverging only 15 deg., tliat it may g^ve in the 
i^stAnce a bright flash having a certain duration instead of a continuous 
Uight, — or into one diveigiug only 6 or 6 deg., which, though of far 
rttborter duration, has greatly increased intensity and penetrating power in 
fliazy weather. The ajuount of divergence depends in a large degnje upon 
[the bulk of the source of light, and cannot be made less than a certain 
1 amount, with a flame of a given size. If the flame of an Argand lamp |th of 
I an inch wide, and IJ inches high, be plactd in the focus of an ordinary 
iTiinity-hottse parabolic reflector, it will supply a beam having about 15 d^. 





divergence. If we wiah to increase t\m effect of brightneaaj we cannot 
properly do it by enlarging tlie lamp flame ; for though lampa are mnde 
for the dioptric arrangement of Freanel, which have as many as four wicks, 
flames 3^ inches wide, and ham like intense fumacea, yet if one he put 
into the lamp place of the teflector refetred to, ite effect would chiefly be 
to give a feeam of wider divergence ; and if to correct tihia, the reflector 
were made with a greater focal distance, then it must be altogether of a 
mnch larger size. The &ame general reanlt occurs with the dioptric 
apparatns ; and here, where the foui^wicked lamps are nsed, they art 
placed at times nearly 40 inchea distant from the lens, occasiomng the 
necessity of a very large, though very fine, glass apparatus. 

On the other hand, if the light coidd be compressed, the necessity fot 
such large apparatns would cease, and it might he reduced frtim the sige d| 
a room to the size of a hat : and here it is that we seek in the electric eparkj 
aiidsuch'like concentmted soureefl of light, for aid in Uluniination. Itii 
vf*rj true, that by adding lamp to lamp, each with its refle^^tor, upon one 
face or direction, power can he gained ; and in some of the revolving lights, 
ten lamps and reflectoiis unite to give the required flaslL But then not 
more than three of thefw faces can he placed in the whole circle ; and if a 
fixed light he required in all directions roimd the lighthouse, nothing 
better has been yet established than the fonr-wicked Fresnel lamp iu tbe 
ccTitre of its dioptric and catadioptric apparatus. Now the electric light caa 
be raised up easily to an eqnahty with the oil lamp, and if then substi- 
tuted for it, win give all the effect of the latter ; or by expenditure of 
mimey it can be raised to a five or tenfold power, or more, and will then 
give five or tenfold effect This can be done, not merely without increase 
of the volume of the light, but whilst the light shall have a volume 
ftcarcidy the SOOOtli part of tliat of the oil ficime. Hence the extraordinary 
assistance we may expect to obtain of diminishing the size of the opti< 
apparatus and perfecting that part of the apparatus. 

Many compressed intense lights have been sribmitted to the Trinil 
house J and that corporation has shown its great desire t<i advance all bu< 
objectB and improve the lighting of the coast, by spending, iipon varioi 
occasions, mnch money and much time for this end. It is manifest 
the use of a lighthouse must be never-failing, its service ever sure ; 
that the latter cannot be interfered with by the introduction of any pho^i 
or proposition, or apparatus, which has not been developed to the fuUfiitf 
possible extent, as to the amount of light produced, — the expense of sncli 
light, — the wear and tear of the spparatui employed, — the eteadinesB of 
the light for 16 hours, — its liability to extinction^ — the amount of necea- 
aary night care, — ^the number of attendants,— the nature of probalik 
accidents,— its fitneus for secluded places, and other contingent drouni- 
etajicea, which can as well be ascertained out of a ligbthouee aa in it. The 
electric spark which lias been placed in the South Foreland High Light, hj 
Professor Holmes, to do duty for the sis winter months, had to go tixou|ii 
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all this preparatoij education before it could be allowed thiA practice 
triai It ia not obtitined from frictioual electricity, or frim voltaic electri- 
dty^ but from magnetic action. The ^T&t apark (and even magnetic elec- 
tricity aa a wliole) was obtained 28 years ago* (Faraday, ' PMloflopliical 
Transactions,* 1832, p, 32.) If an iron core be surrounded by wire, and 
then moved in tiie right directiun near tbe poles of a magnet, a current of 
electricity i>afiae^ or tend* to pass, throiigh ii Many powerful magnets are 
thert^fore arranged on a wlieel, that they may be associated very near 
to another wheel, on which are lixed many helices with their coresj like 
that described. Again, a third wheel consists of magnets ajranged like the 
first ; next to thig is another wheel of the helices, and next to this again 
a fifth wheel, cairybig magnets. All the magnet-wheels are fixed to one 
aile, and all the helix- wheels are held immoveable in tlieir place, The 
wires of the belices are conjoined and connected with a commutator, 
wluchj aa the magnet- wheela ai^ moved round, gathers the various electiic 
curren.t» produced iu the helices, and sends them up through two insulated 
wires in one common stream of electricity into the lighthouse lanthom. 
So it will be seen that nothing more is i-equired to produce the electricity 
than to revolve the magnet-wheels. There are two magneto-electric 
iiULcMnes at the South Foreland, each being put in motion by a two-horse- 
power steam-engine ; and, exceiiting wear and tear, the whole consumption 
of material to produce the Ught is the coke and water required to raise 
Bte4im for the engines, and carbon points for the lamp in the lantliom. 

The lamp is a dtHcate arrangement of mactiineiy, holding the two 
carbons between wliich the electric Jight exists, and regulating their 
adjustment ; so that whiUt they gradually eontiume away, the place of the 
light shall not be altej^d. The electric wires end in the two bars of a 
small railwayj and upon these the lamp standa. When the carbons of 
a lamp are nearly gone, that lamp is ILTted off and another instantly 
pushed into its place. The machines and lamp have done their duty 
during the past six months in a real and practical manner. The light has 
never gone out, through any deficiency or cause in the engine and machine 
hoiiae ; and when it has become eiLtinguished in the lanthom, a single touch 
of the keeper's hand has set it shining as bright as ever. The light shone 
up and down the Channel, and across into France, with a power far surpass- 
kg that of any other fixed light within sights or anywhere existent. The 
experiment has been a good one. There is still the matter of expense and 
Aome other circunifttancK to be considered ; but it is the hope and desire of 
the Tiinity-house, and all interested in the subject, that it should 
iiUimately justify its full adoption. 
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COMMERCIAL PRODUCTS OF THE ASPHODEL. 

BT SIB W. J. HOOILEB, K.H., FJLS. 

Every one is familiar with the pretty, lovely-looking wbite-flowered 
Asphodel of our gardens. In the South of Europe, and apparently on 
both sides of the basin of the Mediterranean, the plant (AsphocUhu fwnonu) 
is extremely abundant ; though it has never, so far as I know, been turned 
to any account, except that in times of scarcity its acrid fascicnlated roofca, 
after much boiling, have been eaten by the poor. In the Paris Exhibition 
of 1855, there were shown bottles of alcohol extracted from the Asphodel; 
specimens of the residuum of the roots after being twice distilled ; pape^ 
stuff from the stalks and leaves of Asphodel — card-paper, cards, paper and 
writing-papers, of various qualities, manufactured from the same, and 
mixed in various proportions with rags and common pape]>-stu£^ l£ de 
la Bertoche, in a pamphlet, asserts that Asphodel roots contain upwards cf 
27 per cent, of alcoholic principle, or more than double the quantity n^aA 
resides in the root of Beet The stalks and leaves contain a remaxkakitf 
tenacious fibre, fine, strong, and flexible. The distillation of Asphodid rook 
has been already pursued, and with considerable success, in Algeiia ; Ink 
the immense abundance of the plant in Tuscany, where it has MtiftatD 
been considered only a pernicious and most ineradicable weed, poinbi to 
the advantage of endeavouring to turn it to account. The fHKumktod 
roots, after cleansing and crushing, are mixed with water, and the fluid 
is exposed to heat, so as to facilitate fermentation. The alooihol which 
it yields is pure and colourless, perfectly transparent, and has the colour of 
alcohol itself. It contains neither acid, salt, nor oily matter : it bums 
without leaving any residue, and the flame is remarkably bright. Bot at 
the present time, when material for paper seems likely to fail, a most 
important succedaneum is afforded by the remains of Asphodel,' It is 
undeniable that the residuum of the roots after distillation^ togeliiier 
with the other parts of the plant, are eminently adapted to this object. 

The expense of adding the foliage and stalks is no more tium iimfc of 
mowing them. Three processes are necessary : the separation of 'ika 
useful portions, — ^the bleaching, — and the reducing the. substances into a 
homogeneous and tenacious pulp. The first is better effected by ernsliiiig 
than by grinding, as the latter mode is apt to destroy the fibra The 
second operation involves most difficulty, as the root is covered yn& a 
skin which contains a tanning principle ; and it is necessary, nnlefls tiie 
expensive mode of hand-picking the root be adopted, to expose the 
substance to air and light, aided by immersion in diluted chlorine, which 
brings the substance to a very pale brown tint, which is not objectionable 
for many sorts of paper. For the third process, that of inducing the whole 
mass to a smooth and tenacious paste, the paper manufacturers must supply 
the details. 
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NOTES ON TANNING SUBSTANCES. 

BT WALTER G. FRY. 

In Statute Ist James I., cap. 22 (a. d. l(S03\ entitled "An Act 
omeeniiiig Tanners, Curriers, &c.," is the following :—" Section 11. 
And be it further enacted, by authority aforet^aid, that after the 
Peut of St Bartholemew next coming, no person or persons what- 
nerer which shall after the said feast occupy or use, by him or them- 
lelTBB, or by any other person or persons, the craft or myster}' of tanning 
(Mtber, flball suffer any hide or skin to lie in the limes till the same be 
DYeriimed ; nor shall put any hides or skins into any tan-fats before the 
lime be well and perfectly soakened and wrought out of them, and every 
if them ; nor shall use, employ, occupy, or put, by themselves, or by any 
jiher person or persons, any thing or stuff in or about the workmanship or 
anning of leather, but only ash bark, oak bark, tapwort, malt, meal, 
[ime, cnlver dung, or hen dung." All the leather tanned in any way con- 
tnoj to the Act (which is a very long and curious one) was to be for- 
teitecL 

By Becstions 18 and 19 of the same Act, it is enacted that no person 
dMJlbay *' any oaken bark, before it be stripped or after, to the intent to 
nil the Hmie again." This was to prevent speculation. 

By Statute 12th George III., c. 50 (a. d. 1772), it is enacted 
"that at all times hereby when the price of oak bark shall be under ten 
^omda for the load of hatch bark containing forty-five hundredweight, 
MiTend at the buyers' warehouses in the City of London, or within tliA 
vreeklj billB of mortality, no oak bark whatsoever shall be allowed to 
be impovted into Great Britain." Another section of the same Act 
provides for the importation of oak bark when the price exceeds ten 
poonds as aforesaid. Such restrictions as these would not suit tho 
requirem ents of the present day, the necessity for and the production 
of leather having so greatly increased since the year when the last- 
named Act was passed. 

No two substances will produce the same description of leather, Whe- 
ther Mb i> owing to any difference in the variety cvl \kv\xvVj\, est wwvw% 
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to the presence of a greater ox less degree of gallic acid, is not vsr 
dcrstood. ''Proust has supposed, in his paper on Tannin, that 
there exist different species of tanning principle, possessed of different 
properties and different powers of acting upon reagents, but all pre* 
cipitable by gelatine. This opinion is sufficientlj conformable to 1i^ 
facts generally known concerning the nature of the substances whkk 
are produced in organised matter ; but it cannot be considered as proved 
till the tannin in different vegetables has been examined in its pure or 
insulated state. In all the vegetable infusions which have hehi subj^ted 
to experiment, it exists in a state of union with other principles, and its 
properties must necessarily be modified by the peculiar circumstances ai 
its combination." — (Davy on Tanning.) 

An experienced judge can tell £r<Hn tiie colour of his raw tanning matezifli 
very nearly what the colour of the leather tanned with it will be. TtaOf 
for instance, take a first-rate sample of carefaUy-dried English oak bark; 
observe the colour of the interior cortical layer, and compaie ifc idA a 
sample of the best pure English oak-bark tanned leather,^ and it inQi be 
seen that they are comparatively of the same colour : the lea^et wiSr.]v| 
the darkest, owing to the red colour of the epidermis. Also compeie apiaer 
Df the best Sardinian cork-tree bark with the leather tanned wiik it: 
the leather will be of a leddiah hue, very similar in colour to the hnk 
itself. The same thing may be observed in hemlock, alder, and mimoea 
barks, and in almost every other kind of tanning material. Pnie valoneftr 
tanned leather is very similar in colour to the valonea itsell The way to 
find out what the colour of the '' bloom" of any tanning material is,, is to 
make a decoction and allow it to stand a few days, when tha ^' bloom,'* if 
any, will deposit 

Some materials simply tan leather, but will not '' fill up'* the pores of 
the hide, and only make a porous and poor leather ; while othem '< fill i^ " 
the hide, and make good and firm leather. The cause of this irovld linms 
very interesting and profitable subject for investigation. 

" The CoNiFEBJi are natives of various parts of the wodd^ ficoBL tin 
perpetual snows and inclement climate of Arctic America to^ the hottwt 
regions of the Indian Archipelago. The principal part of tbe'Oerder it 
found in temperate countries, in Europe, Siberia, China, and the tonparate 
parts of North America. The species are exceedingly abundant^ and luna.O 
a^^ect very different from that of the Southern hemisphere. In.^ 
former 'we have various species of pines, the larch, the cedax, sprooe and 
juniper, the place of which is supplied in the latter by axaueariasi podo> 
carps, dammars, and dacryds." — (Lindley.) 

HsiiLOGK Spbuce (Abies Canadenm}, — ^'^ This tree is nattural to th* 
coldest regions of America, and constitutes three-fourths oi the eveigBStn 
woods in Nova Scotia, New Brunswick, Maine, Vermont, and part of Kev 
Hampshire, It is also very common in Canada. It is less common further 
south, but is f oimd in the Middle and Southern States. On the AUcghanies 
it grows to a hei^t of 70 to 80 ieet, m\^ «k ^JcmioxscL c^\ai&ai^\M;^ iim tve- 



thiids of iU lengCh of C or 9 feeL Tbe bvk u uf a okt <ul:.ar vikil you::^. 
but gro^n bghter vhcA old, aai is ««rn^=xaIlT o^Tocid viih uos* ; di^ mvvi 
are 6 or 8 lines hmg, flat. incg:ilii^v 'iifpriKti in tvo naks. azsi do=«nT at 
their unlblding ; its flowns. vhiek spfcar in 3i«T. are pi«cMi<d by eones of 
« duk ask ookmr. Tlie bok is oken from die ace in June;, acd half of 
ilM epidemiiB is shared off hefote it is eronnd. I: imparts its red colaur 
to leather made with it, vhkh is said to be infoior to that tanned vitk 
oak bark."— (Morfit: 

The ^Montreal CSommeraal Adrextiser' for Aptil 1S50 states «that 
« eompsuqr is abost to be foimed in Upper Canada to wozk a pant 
grsBted to Mr Abraham Sieen for exacting the tanning principle 
from hemlock baik, vith a riew to its exportation for the ose of foreign 
tumeiiea. Bjr this process^ the astiingent ptopeities of a cord and a 
half are to be coneentnted into a fortr-gall^n cask of extrscL** Hem- 
leok baxk is one of the suple tanning sabsianccs as«d in Noith 



• L4BCB Babk (Xervr £iBn)MP»s>— The bark of tiie crarnKm larch is 
mMk used lor taudqg basils^ hog and c-fher skins, leather for bookbind- 
liagf te^ prineipallT in Brotlanii, where the tree is abondant : it is also used 
in Ihghmd, hat onlr to a small extent, as the snpplj of bark is limited, 
file trees of this tribe are eonmion in Xonh America, where the baxk is 
nsed for tanning. 

BtonTLACBiBy or Biidnroits, are ^ inhabitanu of the woods of Enrope, 
Northern Asia, the Himalayas and Xorch America, and even moving their 
appesnmoe on the moontains of Pern and Colombia, and the Antarctic 
r^gkaaL lliey appear capable of existing np to the last limits between land 
and eternal snow." 

Baea. Babk (BetiOa alte>— This bark is naed in Scotland rand else- 
where) for tmming basils and other light skins, though not to any great 
txtauL The e mpyr e u maiie oil extracted from this bark is employed in 
dressing Bossia leather, and is said to giro it ita well-known smelL Biich 
baik la used by die TigJandnm for tanning: they extract the tannin by 
Mlaig Hie baik, but nsaally allow the liqnor to cool before immersing 
UiflKkklesL 

Ahoam Babk (Ahum ufmimom). — ^This tree grows in wet, marshy places, 
•Aan by nwtn. The baxk is nsed for tanning sheep-skins for rags, &c., bot 
Heaanot be eonuadered as one of the staple tuTining materials of this coim- 
tp^i itisnsedfordyeingblaekbyeonntry people. 

OaKtLACKMf or Maatworts, are ** inhabitants of the forests of all the 
temperate parts of the continents both of the Old and New World ; ex- 
tremely nMnmpn in Eorope, Asia, and North America ; more rare in 
Bttb i y , Chile, and the sontkem parts of Sonth America, and wanting 
at the Oqpe. The speeiea which are found within die tropics of either 
hemisphere are chiefly oaks and chestnuts, which abound in the high lands, 
but an unknown in tihe valleys of equatorial r^ona. The most southern 
fmw is the beteb, of winch many specks occur Vn W \q^«^ ^viNj^ ^ 
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South America, and in Van Diemen's Land and New Zealand. Of tiie 
former, Fagtu procera is said to be a larger tree than the. Araucaria itaelf,iii 
whose country it grows wild." 

English Oak Bark ( Qaercws pedunctiiata and Q. sesnliflara) is piefened 
before all other materials for tanning ; the best and highest-priced leatheac 
being tanned with it The quality of the oak bark grown in this country 
is considered superior to that of any other part of Europe, being supposed 
to contain a larger proportion of tannin. 

The bark season in England is usually from the middle of April to the 
end of May ; but much depends on the weather, a few waim sunshiny day^ 
being desirable before stripping, as it is essential the sap should run well, 
for the bark contains more tannin when the sap begins to circulate. The 
tree is generally thrown before stripping, but sometimes the bark is stripped 
from the standing tree : in both cases the method pursued is the same. 
The operation of barking is performed by cutting the bark round the tree, 
and then cutting it lengthwise, peeling it off with a tool similar in shi^ to 
a small oyster-shell fitted to a handle. The bark is then piled in stacks 
about two feet high and two feet wide, each stack consisting of the baik of 
one tree, or those felled near together. It is left thus until dry ; but care 
should be taken to cover the tops of the stacks with large pieces of bark, to 
preserve them from the rain. 

Besides our home supplies of oak bark, estimated at from 200,000 to 
300,000 tons a year, 20,000 to 30,000 tons more of bark are imported 
from the Continent, &c. 

OoppiCB Oak Bark. — ^This bark is very similar to the timber bark, but 
lighter and thinner, and contains more tannin in proportion to its weight, 
as it has less epideiiuis. It is preferred for tanning dressing leather. 

Antwerp Oak Bark. — ^This bark is imported "hatched" (that is, 
chopped into pieces four or five inches long, with most of the epidermis 
scraped oflF), but does not sell for quite so high a price as the English, as it 
is supposed not to contain so much tannin. 

American Oak Barks. — ^The following is from the ' Shoe and Leather 
Reporter * of the United States : — " There are four species of oak barks 
chiefly used in tanning. The first is the Spanish oak, which thrives in 
Maryland, Delaware, and Virginia, and in all the States south .of 41 d^ N. 
In the Atlantic States this species is most abundant, and in Qeoi^pa an<l 
the Carolinas it is kno^ni by the name of red oak ; its bark, which is thick, 
black, and deeply furrowed, is preferred for coarse leather, which it makes 
more pliable and of a better colour. Hemlock bark is often with advantage 
mixed with it. In the Southern States, the Spanish oak grows to the height 
of 80 feet, having a trunk 4 or 6 feet in diameter ; while in some of 
the Northern States it does not exceed 30 feet in height, with a diameter of 
6 or 6 inches. The common red oak grows abimdantly in Canada and 
in the Northern States, especially in the southern half of New York, in 
New Jersey, in Northern Pennsylvania, and along the range of the Allegha- 
nies. ftB hark ia very generally employed, ^iVioxx^micnsst va. «k^^:toI resects 
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to Bome othei* Idnds. This tree grows to the heif^ht of 70 or 80 feet, and hai 
a diameter of 3 or 4 feet. The roek ehestnut oak is sf'ldoui found in the 
Southern States, but abounds in elevated districts having a broken rocky 
flurface. On some of the AUeghany mauntains it constitiitea nine-tenths of 
the forest growth \ hence the name rock oak by wMch it is known on the 
IjankB of the Hud&on and the shorea of Lake OhampKn. It has received 
in Pennsylvania, Maiylanil, and Virginia, the name of chestnut oak, Ita 
bark ia thick, hard and deeply furrowedj and dtffera from other barks in 
that the epidennis or outer layer contains a large proportion of tannin, 
which is naually in other kiiidi confined chiefiy to the under layerSw In 
Pennsylvania and New York it abounds, but only the bark of the small 
branches and young trees is used in tanning. 

" The Quercitron or lilack oak grows throughout the States below the 
latitude of 43 deg, N., and in the more elevated sections of Georgia and the 
Carol mas* Its bark is not very thick, but ia bitter, deeply fun'owed, and of a 
dtiep brown or black colour. It also imparts a yellow ccdour to the liquor, 
and leather tanned with it is apt to give a yellow tinge to the stockings : 
tJiis inconvenience, howeverj may be obviated by an inexpensive chemical 
process. Quercitron bark m much used, as it ia abundant and cheap, and 
rich in tannin. T!ds tree often attains a height of 90 feet, and a 
diameter of 4 or 5 feet {Quercitron bark is used in England for a 
dycj where it is much valued on account of the various shades of coloinr 
tJiat can be produced with it ; it is imported ground very fine.) 

" Besides tbeae four kinds are others less known. The white oak chiefly 
grows in Florida, and to the south of 46 deg. N. Its bark is preferred for 
leather, for saddles, and similar purposes. The scarlet oak is found as far 
north as latitude 43 deg. N. — its bark is very thick ; the grey oak, in Maine, 
New Hampshire, antl Yennont ; and the live oak is never found more ' 
than 20 milea inland, its bark being black, hard, thick, and replete with 
tannin. Other kinds of oak Imrk are occasionally u^edj but not to any 
great extent, in the United Statea." 

Cork. Tree Bark (Quercus Suier).—The cork tree grows in the South 
of Italy, the Isle of Sardinia, Spain, and the more tempeiute parts of 
Europe and Africa. 

The exterior bark of this tree is the aubstimce usually known as cork^ 
and the bark used by tanners ia the imicr bark, the cork containing no 
tannin. Cork bark is imported to this coimtry from the Itjle of Sardinia^ 
Tuscany, and Barbary ; the largest quantity ia obtained from the Island of 
Sardinia. 

The Sardinian cork-tree bark may easily be distinguished by its colour 
and weight, being of a pinkish hue throughout and weighing heavier 
tlian the other two varieties ; it u considered the best imported to tliia 
country. Tlie Tuscan is the next beat ; it is conaiderably lighter than the 
Sardinian, and of a whiter colour. The African is more like the Tuscan, 
though not quite so good. 

Bat very UUle i^ imported from other pVaeieH ; VV^w^ c.\\>it b. ^\C^'^'^\ik 
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pMubk wm wmj fgti it bom Al^oi^ the eoik Iw e yyi^ g ^mto vhj i 
The Uak u iwuklljr dried in the foil ; hut if it ■houid beeoa 
when dzjing, the opention is finished hj meeiie of artificial heaiL 

The kiln-dried maj be distingaiibed hj being of a soiDewliat baotviK 
hue than the leddidi tint of the son-dried : it also wei^ba laai^ aal ii 
not to Taloable. CoriL-tree bark contains a great deal of tenai%Viil 
depofits little or no ** bloom :*" it is therefore geneiallj mixed "with alhv 
aatcrials, soch as English baik or Talonea^ Tlie tannin it wwiaiB i a 
more quickly extracted than from Englinb oak bariL 

** Cork trees are very nnmeroos in Algeria, which eonintiy ia pecnlii^ 
fiiToorable to the derelopment of its precious bark ; for Algeria nnilN • 
uniformly high temperature with profuse nightly dews, and the dry, mat, 
open hillnndes are covered with a sufficiency of li^ soiL Undar Am 
circumstances^ cork becomes finer in substance, more elastic, leas p oww ^ 
and freer from earthy particles, than even in Spain, where the beat Bui epw a 
cork is found." 

" Valonxa is the commercial name for the acorn eupa of the Qmtpw 
.^gilapSy a valuable tree which grows in abundance in the Moirea and 
adjacent countries. Several thousand tons of these acorn ciqw mn amNudly 
imported into this country from Smyrna and the Morea, and sold ahsMt 
wholly to tanners and dyers. As soon as the cups axe gathered, they are 
partially dried, and then conveyed by mules to Smyrna, or some other 
port, from which they are to be shipped, where they are stored in wan- 
houses for several months, being disposed in layers from 3 to 5 leet in 
thickness. During this time the cups undergo an incipient fexmentatioiii 
and as they dry, the long spreading scales which at first oompletely 
confined the acorn become contracted, and allow the acorn to fiJl eat 
of the cup. When dry, the whole is picked over, to separate ths 
damaged black cups, and all the acorns which contain no tannin. 

*'The cups on the surface of the stratum always become damaged duriag 
desiccatioa The average diameter of the cups of common valonea, inekic&ig 
the scales, is a little less than two inches. The quality of valonea vasj 
be ascertained by an exx>erienced eye from the appearance of the cnpi 
whicli when good is thick, full-grown, and of a bright colour. After te 
cups are gathered, they are frequently exposed to heavy rain, whereby 
they become deprived of a great portion of their tannin and darkeniad in 
colour : they arc also frequently injured in preparation for ahipmeiit*^ 

Valonea contains a great quantity of tannin, and deposits a con- 
siderable amount of " bloom," which gives to the leather a fine buff coLour. 

Valonea is usually mixed with bark or other material for t*T>Tiiiig kA^ 
leather, since if used by itself the leather would be too hard to suit most 
markets. It is used ^-ith gombir for tamiing kips and dreeaing leathar. 
VaUmea io an excellent tanning material when used in proper proportioBS 
witli bark of some sort In 1856, 22,733 tons of valonea were impoitad. 
The average of the throe years* imports 1868-60 was 82,000 ton& 

lOvoppERM is the name given to a peculiar kind of gall which aifocU 



tike Acmn of ihe ottk in Hioigttx, ^nd f^o^iid J^^qge* «i«£^-likr, tliiCik and 
tpougy e£Ci^e9eetii:e&. Ttus giU Jku be^n figm^ed and fully de^iibed iii 
the TicENoLOGtST, page ISa Tb«7 aie itAted lo be laigdy purcbarad m 
Britain for Uimmg leaibef, but tbie is ik»I the £w:t Tkt ^mmm gl(>bo9e 
gaUfi fona«d by Ctfmps Qmmxtts are of no valu^ It iR>iild be Tery 
deai table to detefoune the insect which cati^^ the knoppeiiL It it 
iiaieimlly «tltiliiited to tb« Cfm^ ^^tercm&ihfciM. Specimeaaof the oaks on 
wbJcb tbii acam ai^ produced sbaw the trees to be the Qmcrcms peiiwmadatm 
and Q. pubeacau^ 

AsiJu:AMDtAAlEM, — ^ Trees or shmba with a i«diioiJj», giinunT, caiistio, ot 
tTfln milky juice. Lenvfsi alternate} simple or tematet or une^juallj pinnate^ 
without peEuoid dotfl^ Chiefly nativea of Itvplcal America^ Africa, &iid 
India ; a few are found bejond the tropics, both to the north and 
aonyL Pistacias sad some apedes of Eha inbabit tbe South of Europe - 
iDA&y of the latter genus occupy ^tMions in Korth America aud Nortbem 
Indi% and alao at the Cape of Good Hope ; and JScktitut inhabit* 
ejidtidydy Chile mud the adja^^int district&. The oider ia unknown in N«w 



The Sumac of ccmmerc^ m the crushed or ground leaves and ttema of 
SMmx Coriaria, and m importad &otu Sicily and Malaga, though mo^ ccubas 
from Sicily. "It riaes to the height of four to eight, and in some cases to 
twelve feet Its &tenL is crooked^ and covered with a reddiisb grey baik: ; 
the leaver present a green on the upper, and a wbiti^ colour on the 
under, eiurface during spring and sununer - but tbey aaauinie a reddish hue 
in autumn." 

** Spanish, eumoc is vanabk in qualily , being lesa carefully prepared, and 
consequently more or kae mixed with woody matter ; the beat sort cornea 
firomPriego^ and m grown in the neighbourhood of ftM^ga. It is like the 
Sicilian, and affoida a col our of equal or greater brightneaa. With 
water it givci a darker and more red solution than the former. The other 
aorta, tho Molina and VaUadoUd sumac, are next in qu&Uty to the lore- 
going." 

In making the ground sumac of ccmuneroe, the larger branches or sticka 
lyce taken out by band ; the amaller do not pulverise, and are taken out by 
sifting ; the stems of the leaves are put under the mill a second tun^ 
£n grinding, the calculation ia that 333 IK of leaves turn out 280 lb. of tine 
j^und suma^ There is natur^y, or at least unavoidably, from three ta 
four per cent of sand or dirt in the leaves that come irom the country, even 
in the absence of any fraud. This con only be taken out before grinding ; 
and as the operation makes the sumac cost, if done thoroughly » Is. 6cL per 
<>wt extra, the trade will not pay the diSerenee, except in some exceptional 
caseSk Sumac is ehiefly used for euirying and tanning kips for upper 
leather, and it h also used tor dyeing. . The average kaports of ^umao are 
ia*0O0 to 14,000 ton^ 

Schinm MolU^-^lbz leavee and bark of this ahrub are used in Sontt 
^Ajnericafor tanning- .,_ « 



t9f «am o> TASMJMQ mimanAMcmL 

Piataeia Tarebnihm$j AOmUka^ and LaUuemg; Bkm jMNtap^fOs, fc^ 
In 1869, EnfM WeMotd, of Bona, Algeria, took out a patent for tsDimig 
with the leaves of these shmbs and trees. 

Fabagbjb. — ^ Tifyiminona plants are found more or less in every pot 
of the known world, with periiaps the exception of the Tslands of Tristu 
d' Aconha and St Helena, neither of which do they inhabit ; bat tiiey an 
distribnted in extremely unequal proportions. In general^they dinmuA 
senMbly in approaching the pole. 

" The Legnminoos order is not only among the most extensive that m 
known, but also one of the most importuit to man, wh^er we conadv 
the beauty of the nnmeroos species, which are among the gayest^oloiizsd 
and most graceful plants of every region, or their applicability to i 
thousand useful purposes." 

KiKo is an astringent exudation, which hardens into a brilliant 
like substance which is much esteemed for tanning, but^ firam the 
supply, is usually too dear. The tree (Pterocarpns Mars^qnum) yielding 
the beet kind of kino has been foimd on the eastern coast of the Bay of 
Bengal, and in some of the forests of Central India, though at one tiiM 
thought to be confined to the Malabar coast In India, kino is used for 
dyeing cotton a nankin colour, and is also employed in medicinfc 
AMcan kino is the product of Pterocarpns erinaceuSf but is now un* 
known in commerce. 

Divi-Drvi, or libi-dibi, the wrinkled seed-pods of Ccesa^pima Coriaria, 
is one of the most astringent of known substances. It is indigenous to 
South America, but is cultivated in India, where plantations are thriving in 
the Madras Presidency, having been introduced from South Ameriea. The 
three principal places whence Divi-divi is obtained are Maracaibo, Bb 
Hache, and Savanilla. Divi-divi is not used to any great extent in tbit 
country for tanning ; the leather made with it absorbing moisture too 
freely, and the colour of the leather is not liked, being of a dark-brown hue. 
It should be purchased and stored away in the summer, as in wet weather 
it absorbs moisture and is liable to injure. 

Divi-divi is also used as a dye-stu£^ 

Terbe. — ^The pods of another Ccesalpinia are used in India for tanning 
under this name. The tree grows in Chittagong. 

Bauhinia VARiEaATA. — ^The bark of this tree is also used by te 
natives in India for tanning, dyeing, and as a medicine. 

TuBWAB. — ^This bark (^Cassia auriculata) is used for tanning at Vizags* 
patam, Mysore, and other places in the East Indies. Dr Cleghom report! 
it to be the best of the native tanning astringents. 

Acacia Babks. — The barks of the following acacias growing in the 
East Indies are either used or stated to be suitable for tanning : — Aeaeia 
ArabicGj Babool bark of the natives, largely used ; Acacia Catechu; and 
Acacia Famesiana, The pods of Acacia nilotica, called neb-neb, are used 
in Nubia for tanning. Acacia horrida bark (Doomboom, or Thom Tree) is 
used at the Cape of Good Hope for tanning. 
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Acacia dtaibata (Silver Wattle) bark is used in Tasmania, where tli9 
tree alKnindg from the level of the sea to nearly 2,000 feet, growing vigor- 
ously in great extremes of temperatuTe, even where the mercury indicates 
21 deg. at aunrise. It is evergreen, and would probably succeed well in the 
South of England. It growa from 80 to 120 feet high, and lueasureB fifom 
B to 9 feet in circumference at four feet from the ground. 
' Acacia melamxjfloti (Blackwood). — The bark of this tree is used for 
tanning ; it is an abundant timber tree in Tasmania, about 150 feet high. 

The bark of Acacia moUUdma (Black Wattle) ia also used for tanning 
there. These trees were first called wattles from being uiied in the early 
daya of the colony for forming a network or wattling of the enpple twigSj for 
the reception of the plaster in the partitions of houses- 

Mimosa Baek. — A considerable quantity of acacia bark, known in the 
teade as mimosa bark, is imported for tanning. It is brought chiefly from 
Taemania and Australia. It is very hard, antl diificult to grind fine, Tha 
tannin is not so easily extracted m from other barks. It also deposits no 
<* bloom," and, generally speakingj is not much liked by English tanners, it 
being chiefly used where a red leather is required, 

Gahbieil — The astringent substance known as gambler (or terra 
japonica^ — so eaUed from being at one time supposed to be an earth) is pun 
ducad by boiling and evaporating the bark and wood of Uncaria Gamhirm 
When the evaporated juice has acquired a proper consistency, the liquor 
is strained, and &oon coagidates into a miias. It is then dried in the eun^ 
and packed in bales or cakes of different sizes. It is frequently mixed 
with sand or other impurities ; has little smell, but a sweet astringent taste 
in the mouthj and is gritty. If it is periectly^ pure, it will totally dissolve 
in water ; othermse the impuritiea will remain behind. It is sometimeB 
met with of a pale reddish brown j of a dark blackish brown, or a black 
like bitumen. 

There are different varieties, called catechu, cutch, and kassu, from India. 
Dr Hooker, in Ms Himalayan Journal, states — " This province (Soan Valley) 
ie famous for the quantity of catec;hu its dry forests yield ; the plant 
(Acacia Catechu) k a little thorny tree, erect, and bearing a rounded head 
ef weH-remembered prickly branches. Its wood is yellow, with a dark 
hrick-red beai-t, most profitable iu January and useless in June for yielding 
the extract,'"" 

Qambier is chiefly used in England, mixed with bark and valonea, for 
tanning kips for upper leather ; but it is not a good material for tanning sole 
leather, merely tanning the hide, without filling up the pores or making 
a firm leather. Gambier is also used by dyeiB and curriers The Indian* 
ehew catechu with the betel-nut. In 1856 the importe of gambier 
amounted to 6,847 tons. In the past three years the imports into the 
United Kingdom averaged 9,200 tons, and of catechu nearly 3,000 tons. 

Algabobilla,— The seed-pods of this tree (Prosopis paUid<^)i which 
grows in South America, contain a very large percentage of Unnin, and aro 
used in Valparaiso and other places for tamung, A few years ^o^ about 



aoa tenswaftnBparlediQtotiiMicflvnitiy; bittnBaB UiemjMitiiiDgJB 
bem heud of tbon in fing^md. 

Algnolwba^uiMdtetnaiQgmSimthAiiniot. Oenksl 
in CordoTA wlttm li » add to be used. 

OoMnmcBiB CMfroM«Mr>-><AU nalivai «£ tiie tn^m of JUm»: 
Africa, and America ; no specica m eacftia-tiopieal ; nottix aatringBOBto.? 
. MTBOBQLAJny the daad fridt €f T4a7Rmatia CfteMs and JB^^ 
tain a laige pareentage of tannin, and are naed to a oonaidmble ezfeoii ioc 
^ntwnm^ particolarly in India (whence thegr aw impoited).. Thtj dcpocitt 
bage qnantitsr of " bbom" of a jeUowialL boe, and make « fim linatlwii* 
](^rrobobaia ahoold be gOhered wb^ gEeesy and idiikt th^ 
(for tben tbey contain moat tannin), and dried ; thoie tbat.dxop eff ^vtar 
#fnr«fipe aie not lo good in qoality, and aie (tf a darker boa. 

BHigOFHOiaifiKJB, or Mangroree, are ^ nativea of ibe ahcne ol tte 
taipics, wbere they root in the mnd, and fonn a doae tfaickeit dowR to.te 
▼ergB of the ocean. Sach thickets are aodenae^tba^tbi^antirdfiiilflflmpfr 
tiie xajB of the son, and, pierenting the mrbaiatimi. of ipnixid miManatt/ 
become the most imhealthy pkees in a tropikal climate " 
. Mav^bovb Bark asd Jmaymb are nsed lor tanning in^.tfai BBuQfi 
where the tree grows rery abondant It has never been, naed in thia cean^ 
try, bat would form a very TslnaUe addition to the list of Kni^irii-^annipg 
anbetanoes. Almost erery part of the mangrove^-the bad^ iaot» and fruit 
more partienlaily — abounds in an astringent principle which ia snsoearfnJIy 
applied to the purposes of tanning. 

For external application in arresting bflBmonhage and dispoaing malign 
nant nkers to assume a healthy action^ a. decoction of the badLhas bton 
lonnd most effectual by Dr Barharo, who informs us, iniiia ifark, that 
ha had a son ''extraordinarily full of the conflnent small-pox, the soles 
of whose feet separated and came off like the sole of a shoe, and left 
bis £eet raw, and so tender that he could not set them upon the ground ; 
upon which he sent for some of the tan-£ftt or liquor of the bark, such as 
they tan the leather with, and added a little alum and boiled it up veiy 
strong, with which he bathed his feet ereiy day, and in about a week's 
time his feet were as hard ^nd as firm as ever, and he was able to walk 
fbout without shoes on." For tanning, the numgrove > aaid.:tp be 
infinitely superior to oak bark, completing in six weeks an operattftOH 'W^Vlh 
with the latter occupies at least six months, and the sole leath^ so tanned 
is said to.be more durable tban any other. 

In addition to the foregoing classified list of tanning substances, tiJMCe 
are many which are either used or stated to be suitable for tanning 
purposes, amongst which may be enimierated the following, some of which 
wiere exhibited in the Exhibition at Paris in 1655. 

East Indian Propuots^— Palachy extract {Butea Mcpsr&o), from Coohtn, 
Asscum extract (T^rminaUa Umentosa). Mochrus (Bomhax MakUmrka), 
Snbanjuna (Morin^ pUrpgospermaX N. W. India. Saul-^e bark (Skarta 
rt^fUMta). Pomegranato rind (Pimka grant^tum)* C^Mrnpif ffigankfi. 
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lK«9frai §hamma^ the froii u used fat tmaiafe lUkte the fism^ of guibi 
T^ mtkm «f J6ns j^picalttM, /itf<ie«t jldaha<»ii, €%mmp&Mmm,modArwm «ra 
•11 employed m tannini;, <m afeimm of the csfboiule ctf tG4a ih^T contaia. 
Sogsii bark is lued for tanniikg in Sitig«|>ot^ ; Samak bark ia also iis«d in 
Ui« fiune place, Tbe bvk of Oveya ar&#r«t ii iified for t&tmiug in OjIiml 

British Grujf^— Mora }mEk (Mom asetUa) i» suitable f« taBJoixig. 
Tbe barkfl of the maiLgiOTey hog phim (SpomdiaM iMtUa)^ karakalH (LecfiM$ 
cUariaX ^^^ fiunabsUi (Nectamdm »p J are «I1 lecommen^ad f<ii- tattuing. 
Alio the followijig bazks, of which the scientific namm axt not knowiL ; 
eoQsequmitlj tbe trees m}ddk produce them aie tmdefined , — RaniTttalli^ ex 
pump-wood bark ; loarmbaUiy hmabeef anuuatA, konabttlU, cajaiii% 
kulabaili, baiawalrialli 

Budda Buceras of FTeiicb Quiaoa, the French oak of the Antilles 
is used for tamiipg. Hohn'tree berk i& used in Tuscanj lor taaiiing* 
The burke used for tamuog in Spain are those of the alder ; of the 
Aleppo, Spanish, Comcan, Bordeaux, and stonie piuBs ; of the Oei, 
eork, and four other oaka, and three kinds of willow. Bhatanj root 
(Krumeria iriandra) la aaid to be used in South America for ttunliag ; 
Caacaxa and Timbo Colorado barka, in the eitj of Barana i Curupay 
bark, in Corrientes ; Algarobaand Cevil barks, in Cordova {South America) ; 
Oouiida bark (Amcennia niddaX on the east coast of Demeiaro. 

Tliere can be Utile doubt thai some of the Indian and Colonial baiki 
mentioned in the^e notes might adrantagieoufily be imported into thia 
country. The introduction of a really good tanning substance would be 
of great seirvlce^ aa it would came a reduction in tht price of oak bark 
and Talonea, which are at present tlie itaple tanninf^ materials used in 
England. 

Briitol. 



OK POISONOUS FISHES AM> FISH^POISONS. 

BY THE HON. RICHABD HILL, 



^^■'^ (Concluded from page 2S4.) 

Mr Samuel Barton^ pilot of Port Hoyal, supplies me with a remark that 
earriefl na over a great deal of ground in accounting for the fliihes of our 
coMt 60 freciuently momfesting poisonous qualities, Midway between 
Cuba, HaKti, and Jamaica, lie the extensive reefs and ahoals of the Formigaa. 
They are several mHea in extent, and liave barely mora deptli of water on 
tliem than for a moderate-flizad vessel to pass in a smooth «ea. This shoal 
^weaents a concentration of all tbe ineidenta to b€ found in our fringing 
ahore reofs. Arborescent eoralii and spreading milleporea stretch on walli 
and. ledges, interspersed with huge meandrinas and brain stones, among 
which lodge a profusion of holothurias, ecbinuees, star-fislies, mid a variety 
0f sponges. This great mass of i*eefs, called from tbeir clustering swarm, 

j the Ant?^ Kest^ or the Formigas, is a great wwren or vivarittm for aU *iorU of j 
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fishes. As yon approach the great sabmorine plateau, the odour of the 
slime, and of the spermatic substances that find a nestling-place in the 
crevices and shallow pools spread through it, is very remarkable. T(m 
approach it from the east, and find the cheering blandness of the sea-breeze 
suddenly changing to the nauseating smell of a fish-market Those -wlio 
haye waded on to our shore-reefs, know not only the strong scent given out 
by the polyps that build there, but feel how sensibly the hands are affected, 
and the skin of the thi^s are susceptible of a stinging influence from the 
slightest contact with the slime of corals. {Vide €k>s8e's ' Natnialiiaf a 
Sojourn in Jamaica,' jmge 54) It has been found by invariable experience 
that all the fishes taken on the Formigas are pernicious ; that the banih 
coutas especially are always poisonous, at least in those months when tiie 
Formigas may be sailed over in unbroken water. Similar stretches of 
shoals among the Bahamas produce fishes similarly deleterious as food. 
The low-spreading ledges and banks of the Virgin Islands, called the 
Anegadas, or the Drowned Islands, afford a similar unfavourable ground for 
fishing. In this way we may account for the remark of Dr Qrainger, that 
fishes are poisonous at one end of St Christophei^s, while they are haimless 
at another^ The deep water shoals are not the resort of the star-fish, nor of 
any of the Echinodermata. They are, therefore, exempt from their evil 
influences. I do not know whether it be a fact consistent with experience, 
but fishes of the deep water fish-pot ought always to be safe eating. 

We get over, by these several incidents of our fishing-grounds, the 
adventitious occurrence of poisonous among wholesome fishes. Some have 
a natural pernicious character, but others become deleterious from the food 
on which they subsist at certain seasons on certain banks and coasts. Our 
ensuing observations will be directed to the sanies indicating disorder in 
the living tissues of some fishes, and to the poisonous putrefaction or 
chemical process known to take place in others after they have been a few 
hours out of water. 

There may be such a change effected by mere condition of the living 
tissues in animals, at certain times, as that indicated by the conversion of 
flesh into adipocere. After lying in water, meat begins to undergo the 
adipocerous putrefaction, or the conversion of flesh into a substance resem- 
bling the waxen fat of spermacetL In the course of these changes a 
poisonous principle develops itself.* If oveivdriven cattle, killed before 
they are allowed to recover from fatigue, will produce malignant dysenteiy, 
what difficulty can there be in accounting for conditions of life which may 
become poisonous to those who eat of what is not ordinarily deleterious I 
No chemical analysis can disclose a state in which there is nothing new or 
extraneous superadded— only a peculiar condition, and relation of the ordi- 
nary constituents, superinduced. Kreatine^ which is foimd in the flesh of 
fishes, is a crystalline substance. It never occurs in organised bodies, but 
as the result of some abnormal process. The minutest particles of matter 

* Christison on Poisons, in the London Mtdioal Repository, ed. 1835. 
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in organisation, whetlier saline or eartky, ammal or vegetable, are coiabina^ 
tions always ^ arranged by the powers of Life as to be ditfiised, Tbtjy are 
never m concentrated aa to assume tte crystalline foim, eitcept when in a. 
state ol excretion. Aa a geneial principle, cryatalliBation determinei the 
incorapatibility of tbe matter with, the life of the structnre in which it 
occurs** 

The liver of fishes, in performing its function of separatiiig impuritiee 
from the blood, and of secreting fluids neceaaary to digestion, must do all 
the increased depuratory work attendant on the absence of lungs. Exha- 
lations from animals living in aeriform Jhiids are properly excretions. From 
arajnalfl living in aqueous fluids, excretory action must be much modified, 
and in fishes it exists only by that energy of ** reduction ** in which the 
albuminous matters of the chyle evolve gafsea by the ^^ proceas^ of comple- 
tion,'' t (Frouf s Bridgwater Treatise,) In reptiles the liver is large, in con- 
sequence of the low degree of respiration of that class (jf vertebrate animals; 
fbr the satae reason it is large in fishes, and very large among the inveite- 
brata. In fishes the gall-bladder is olM*erved for Ihe fir&t time in the animal 
series^ as we ascend from ihe invertebrate to the vertebrate classes, but it ift 
not constant in its existence among them. It is absent in many genera, and 
it is then aubHtitute<i by a peculiar ticonomy of efierent tubef?. The com* 
pensatory energy of the Hver in this class of organic beings must render 
it vastly congestive. We know that fish-liver contains an enormous 
quantity of oil, that fiah-oil is an important article of commerce, and 
fiah-ltver oil is a valuable medicine ; but we know, beside, that the^e oils 
in a corrupt state are active poisons. Hence we may infer that the liver is 
a great opemtor in the injury done by deleterious fishes ; and ij we but 
knew all the genera iu which the gall-bladder is wanting, we might arrive 
at some rule for estimating the possible development of those prejudicial 
fluids that mingle from the liver witli fishiesh in cooking. 

Before adverting to the circumstances under which tnnny fish, when 
beconiing imwholesome, is condemned by the i^oliee in the market of Venice, , 
it ia necessary to remark some pecuMaiities in the organisation of the 



* I Lave no experience of the mrmifest&tion of kreatine or ftesh-crystala in fishea 
either occosionnUy nr permanently poisoaous ; hut the ordmary cbemical profperty of 
liviitg atructureit as laid down by Dr Front, in the Bridgwater Treatise, book iii, 
ch. i, on tlifl *^ Chflniistry of OrganieMlon," is, that ** the eaaeiitiiil eleniBnta are 
hindered from aBsnining a regular crystaUised fomif The incidental matters entering 
into the composition af a li^'ing boJy apparently fumisb tf> the organic ng^nt new 
pawent — wbich powers the or^nic agent bas been endowed with the ability to control 
and direct^ in any manner that, from the exigencies of the living oi^anisEd being, may 
become requiaite." Raapail, in his ^Chimie Orgajaiqne/ asction U/S^ says^ "Jamaia 
j« n'ai apargn de cryataux dans le sein d'line celluh vivanU, et dtafGT&u&enietU" 

t II y a des poissonB/' says M, ElLrmann, iUustratiug excretory modification in 
nutrition, " q^ui avalent I'air atniospb^rique et en convf rti^sent Toxig^ne en acide car- 
bonique, en la faiJ^ant passer an travers (]e leur intestins. Tel pgt le coBlTis,— LI se 
fail A ispe^n et boiia le» ^calll^ nne tranRTOntatloTX ^itfo\^\&.*^ \J!rK?iSKc,"S:\^\„ 
Natnr. dm Fohfions^ voh IjUv, i\,, ch. vii.) 
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mackerel tribe, the fSunily of Athet to whkk the tanny belongi. Wehfti* 
emunented some of the iiiBtanees of seomberoid fishes that are pemiekos^ 
We have mentiQned the bonito, and namhig aome of the eazaazes md 
jacks, we have inchided the Coryphtsiia dolphin, the \ang4btkf and 1^ 
Spanish mackerel among them. 

Eyery one has remarked the lateral line that extends along the seilhif 
of fishes from the gills to the tail, either intenrupting or dividing the domMl 
imbrication. This line has a relation with the mucus that lubricates tiia 
skin, — " quelque appareil secr^toire qui en suit la longneox;'* This lateoil 
line is especially distinct in the tunny fish. Along it there oceins.a 
peculiar reddening of the flesh, deeper than in any other part oi ^ 
body. A number of little tubes forming poxes start off from it ; eadi sf 
these little tubes has a bundle of nerres. There is something veoy abniliv 
to this in the carp. 

In addition to this peculiarity of red flesh in the lateral line of tbe 
tunny, one of the most distinguished of the mackerds, we hanre to ccfwakit 
the non-existence of that reservoir for air known as the swinuniiig-bladdii^ 
placed beneath the spine. The gas in this bladder, idiether it b^ intangHi 
or oxygen, is a product of secretion. ^ The airnMc is moat davetoped is 
species which frequent or feed at the snrfiEu» of the water, and ia IsssI 
developed or wanting in those which lie at the bottom, or bunow in mod ; 
its secretion contains a larger proportion of oxygen in the powerful 
predaceous fishes of deep seas, and nitrogen predominates in the feebler 
species which frequent shores and shallow waters. Being developed, like 
the lungs of higher animals, from the alimentary canal, the aiiHMc of 
fishes generally communicates with the oesophagus or stomach, by meaas 
of a short trachea or ductus pneumatieus : in some, however, this traoheil 
communication becomes completely obliterated, and the sac remains air 
isolated, closed cavity, filled with its gaseous secretion." (Outlines of Ooa»« 
parative Anatomy, by Robert K. Grant, M.D., chi^ iv., 6th sec) 

Cuvier very justly observes that whatever opinion may be entertained! 
reLative to the use of the air-bladder, it is difficult to explain how so «ak* 
siderable an organ has been denied to so many fishes as occur in our re^ 
aearches ; not only to those which ordinarily remain quiet at the bottom ti 
the water, as rays and fiat-fishes, but to many others that apparently yield 
to none in the rapidity or facility of their movements. The presence <Mr 
the absence of the swimming-bladder has, however, no accordance with 
conformation, or no relationship with it A species nearly approaching 
the common mackerel, the Scomber pneumcUophorus, is provided with this 
organ, and bears a name from having it, as a distinction: the Thynnua vnl' 
garis is without it, while the Ihynnus hrachiopterus has it, though small 
It is wanting in the Pelatmts sarda, one of the bonitos, and in the Auxis vnl- 
garis, another, and occurs in the remoter seomberoid, the ^TricMurus leptu- 
ru8, the cutlass-fish. It does not exist in the CoryphsBua dolphin, but is 
laigely found in the caranxes or jacks. It is difficult to trace the effects of 
these differences in fishes of the msuaVeTc^ iaxaW^. l!Vv»v^gci.>^<& vot^c^jb^i^ 



mtkj be no AUxiliarf m respijratiotii it muit yet in^uenee th@ ebculation in 
nme respect, for '^ it has been aacertained that when a fish that hu it, has 
been deTprived of it| the evolTition of carbonic acid gas bj the gills is 
nearly reduced to nothing "* (C. & V., Hist, Nat. dcB Poib,, yoL i, liv. iL) 

We 110 w turn to Cuvier^a account of the wKoleftoitieiie&& or imwhole- 
somen eas of the flesh of the tunnj fiah, to which our king-fish is nearly 
allied, while the bonito is of the genua Thynntis or Tunny. 

"It is befitting that we remark," Cuvier says, "how the tunny is at 
wholesome and agreeable when it is naed fiesh or salted^ as it becomea 
hurtful when it at ail approaches putridity. If the bonea and the edgei 
of the fbh are rtddened^ the flesh immediately near thiB redness takes on « 
diarp and acrid taste, hb if it had been peppered ; and it causes inflamma- 
tion in the th!x>atf painB in the stomacHi diarrhoea^ and even death, if ona 
has eaten much of it The police of Venice examine carefully the boats 
that bring in the fish, especially when the airocco has delayed their 
qmval — and if ever so little touched they throw it in the sea. The freshest 
tunny ougkt to he sold within twenty -four hours." (C, & V*, Hiat Nat* 
Acs Fokaons^ voL viii., liv. ix,, ch. iL) 

What oc-cuTs with the timny when decomposition commences on th» 
dead fish, is in reality the representation of the state of the living tissues 
when the cognate fishes aasume the poisonous character. We say nothing 
of the oily fiahes, such as the salmon, heTringj &c,, which are known when 
kept too long to give riie to symptoms of irritant poison. 

I think that the facts and inferences set out in thin paper are a much 
nearer solution of the mystery of fish-poison than the crude guesses we see 
published as explanations. I do not know how far the following vital 
eoonomy in respect of the keeping quality of h.-^heft may be applied to the 
subject we have been endeavouring to illastmte, but I give it as making 
some weight in the tendency of fish-fleah to become prejudicial as ft>odL 
" Physiologists have shown that the quantity of rei^piration is inversely as 
the degree of muscular irritiibility. It may be conflidered afi a law, that 
those fish which swim near the surface of the water hare a high standard 
of respiration, a low degree of muscular irritability, great nece^ity for 
oxygen, die soon — almost immediately when taki*a out of the water, and 
have flesh prone to rapid decomposition. Mackerel, salmon, trout, and 
herrings are examples. On the contrary^ thoae fish that live near the 
lK>ttom of the water (* or feed on the ground *) have a low standard of 
respiration, a high degree of muscular irritability, and le^ necesaity for 
oxygen, — ^they &n stain life long after they are taken out of water^ and 
their flesh remains good for several days, Carpi tench, eels, the different 



* Cuvkt cite* tlie experiment* of Humboldt and Ptovensal Tot ih'iA fact : htt 
KLjUf " Oil ft pcn&i que In vesste natatoire pou^^t fitre aufsai un auiilmre dea orgaaei 
de k Teopiration, et tl mi certain qws hrsf/u'on m priw un poisson, la production de 
rtttida earboniqm p<t^r ««* brandii^ est pregque rMtdU d rkn:* (V» pp. 52^, §^ 
#2S— NutritiozjJ 
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tofte of tkaie, and all the llat4Uk, may be quoted as instances of V^ 
ckancfcr* (Vaneiri 'Introduction to Hii^aiy of British Fishes.') Mm^ 
ai fat e s w im mers die and decompose soon, while onr ground-fish ba?e m^ 
power off endoTsnoe more manifested as a quality of their oiganisation. ^1 ^ 

It should be remaiked that the mnllets being Tegetable feeden^u^ 
fchrt takini; animal food in a state of maceration or solution in ^n^J 
tnons oose of rirer^ieds, are at all times wholesome fishes. Their 
tive lipa, with ciliair fringes, hardly fit them for taking aliment of i^ I ^^ 
sabstance harder than pnlp ; hence it is that in England they bait for t]M« I ^ 
with the pith of cabbage boiled in Cut, and we entice them with aYOC«l|| | 
pear and the soft portions of wild fig. I ^ 

The mnd-fishes, whether described under the name of (Robins, Etio* | \ 
tri% or Philyprios, are all fishes of the most esteemed character for tk 
table. ** Ce sont, en generaV says Mons. Valenciennes, in describing As 
Eliotris, ** nn gronpe des Ciobioides k Yentndes s^par^es^** the true gobifli^ 
as in our sand-fishes, having the yentialfins united like a cup, — ^ ce8ont,a 
g^^ral, des poissons paresseox, qui se tiennent tranquillement dans laYBsa 
on dans des trons de rochera. La plupait fonmissent un aUment agrSM 
§i de faciU digeMtumT Speaking of the gyrimmt and gmarina specially, two 
of the gobies, he says of the first, *^ I'espdce est trds-estin^ il St Domingoej 
mmrUnU pour U$ malades;^ and of the second, *^ repandue dans toutes lei 
riridres de llle de Cube, elle atteint dix-huit i vingt deux pouces de lon- 
gneur, et on Vestime beamcoup eomme alimeiiC (C. & Y^ HisL des PoiBSonSi 
ToL xii., liy. xiy., ch xiv.) The flesh of all is truly savoury, and nomii^- 
ingy and very digestible. 

If your readers from time to time would give notices of any peculiarity 
in the qualities of fish generally brought into the markets, they would con* 
tribute much important information to the public and naturalist 

I must not omit to remark, it has sometimes happened that fishes have 
contracted a prejudicial quality, by being covered over in the baskets, in 
which they are carried for sale, with the leaves of poisonous shrubs. 
Instances of many such occurrences could be readily quoted. On these 
occasions, fishes get qualities assigned them which do not belong to them. 

Jamaica. 



PINE-WOOL. 

BY M. C. COOKE, P.S.S. 

A new manufacture has recently sprung into existence on the continent 
of Europe which promises to become one of importance. It consists of 
the utilisation of the acicular leaves or " needles " of coniferous trees, 
hitherto a waste substance. It was long ago known that pine-leaves 
consisted of a bundle of tougki fibToua Taa.\«r\«^., «J®gL^>^Ax^^^ 
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, ilito l«Bg rigid kflvet hy meftiis of a reflinovis intaguuMfnt ; Vut the 
pTtctical develapm^at of this knowledge is but of recent djit*^. Near 
Breelffu^ in Sileflia, IIlbm hse two e^tabli^hnienU^ botb of which vm 
wort}iy af notice. One of tk^ie is a factory where pine-leftTea are cob- 
Terted mt« & kind of cotton or wool ; ami tlie other, an e^lAblkhin^t for 
invalid^^ in which the walera used m the niiitiufactiLre of the pine^wool 
iie employed m cmmtiYe aganU. Theae eflt«i)IL^lmwnt4j have both been 
erected, as we are informed, by iL Panne witz, the discoverer of tha 
process employed for obtaining the fibrous material from pine-leavet* 
This material he calls " wotjdy wool " It can be curled, felted, or woven. 
We are not acquainted witli the precise method employed by M, Pannewit^p 
but we have succeeded in obtaining a coarse brownish-yellow fibre by 
boiling pine-leaves in a solution of caustic alkali for a few honra ; and 
after ringing and boiling them agniti in alkaline UquoT, and Baturaling 
them Ln a eolution of chloride of lime, a whiter and ftner subatonce, much 
PKembling the pine- wool wadding now being imi>urted from the Thuringer- 
wald. It is stated that by the mode of preparation employed by M* 
Panne witz, the wooDy substance acquiiiea a qmiUty more or leaf fine, or 
remains in its coarse state. In the former case it is employed as wadding, 
and in the latter as a stuffing for mattresses. The leaves may be stripped 
ftom the trees when quite young without injury, and a man may gatiier 
200 lb, per day* 

The first application of tMi fibrous material consisted in its mib^ 
etitution for cotton with wool in the manufacture of blanketa. Five 
hundred of thefte were sold to a hoapital at Vienna, and after a trial of 
several yeaxs they are now exdusively uaed. Amongst the enumerated 
advantages, it has been stated that no kind of inseet wiU Imlge in the 
beds J and that the odour has Ijeen found agreeable and beneficiaL SincQ 
this period, the same kind of bLankete have been adopted at the Peniten- 
ti^y and some other institution* in Vienna, as well as in the barracks at 
I Breslau. Its application for stuffing purposes has been no less successful j 
I the cost being one-third that of horsehair, and its resemblance so great. 
If that it has been affirmed that when employed in furniture, the most experi- 
enced upholsterer could not tell the difference. When spun and woven^ tho 
thread resembles that of hemp, is very strong, and may be advantageously 
employed for many of the purposes for which hemp is used. From this 
.*' Forest^wool yam " are now manufactured jackets, spencers, drawers, and 
stockings of every description ; fiannel and twill for ehiitfl, coverlids, body 
J«iid fihest warmers, and knitting yam. These manufactures are recom- 
[ tnended for keeping the body warm without beating, and are very durable. 
In the prepajatiou of the wool, an ethereal oil is prDduced, which i« 
"mt first greeu, but on exposure to sunlight becomes of an orange yellow 
' tint, and when dietLlled colourless. It has been Rncces^fully employed 
I MM a curative agent. It btirus in lamp* like olive oil, and completely 
dissolves caontchonc. The perfumers of Paris are stated to be employ- 
ing it in considerable quantities. The Uquid left by the dec^^^ti 
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of pine-leaves is employed in the -medicinal bath. The memhraiioiif 
nibstance and refase are compressed into blocks and used as fuel: from tJie 
I'emnous matter they contain, they produce sufficient gas for the lighting of 
tiie factory in which the production of these useful articles is canied 
tm. The result of one hundred quintals of wool in combustible material it 
equal in value to six cubic metres of pine-wood. 

The Forest-wool ware manufactory at Remda in the Thuringer-wald 
advertises Forest-wool, oil, spirits, wadding, and the other articles already 
enumerated. Whether these deserve or not all the high encomiums that 
have been passed upon them, it is nevertheless an important fact tiiat 
a material before considered useless is now converted into articles of 
domestic utility and commercial importance. 



THE COPAL OF EASTERN AFRICA. 

BY CAPT. RICHARD F. BURTON. 

The copal tree is called by the Arabs Shajar el sandartis, from the Hin- 
dostani chhandarus ; by the Wasawahili, msandaruse ; and by the Waza- 
ramo, and other maritime races, mndngd. The tree still lingers on the 
island and the mainland of Zanzibar. It was observed at Mombasah, 
Saadani, Muhonyera, and Mzegera of Uzaramo; and was heard of at 
Bagamoyo, Mbuamaji, and Kilwa. It is by no means, as some have sup- 
posed, a shrubby thorn ; its towering bole has formed canoes sixty feet 
long, and a single tree has sufficed for the kelson of a brig. The average 
size, however, is about half that height, with from five to six feet girth near 
the ground ; the bark is smooth ; the lower branches are often within reach 
of a man's hand, and the tree frequently emerges from a natural ring-fence 
of dense vegetation. The trunk is of a yellow-whitish tinge, rendering the 
tree conspicuous amid the dark African jungle-growths : it is dotted with 
exudations of raw gum, which is found scattered in bits about the base ; 
and it is infested by ants, especially by a long ginger-coloured and semi- 
transparent variety, called by the people maj-m*oto, or " boiling waters,** 
from its fiery bite. The copal wood is yellow-tinted, and the saw collects 
from it large flakes ; when dried and polished, it darkens to a honey-brown, 
and being well veined, it is used for the panels of doors. The small and 
pliable branches, freshly cut, form favourite " bakur,** the kurbaj or basti- 
nadoing instrument of these regions ; after long keeping they become 
brittle. The modem habitat of the tree is the alluvial sea-plain and the 
anciently-raised beach. Though extending over the crest of the latter for- 
mation, it ceases to be found at any distance beyond the landward country 
slopes, and it is unknown in the interior. 

The resin or gum copal is ca\\eA\)y V\ie Ax«\)« «xA^\xv\\3a 5ii»v^sBr(v3&^V^ ^lisft 
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"Waaawahili sandanii?!, and by the Wanyamwezi— who employ it, like the 
people of Mc^xico and Yucatan, m incense, in incantations &nd mediciningi*— 
airokko and mimningu. This &emi-fo&sil h not " washed out by streams 
and torrents," but "crowed" or dug up by the coast clans and the barharian» 
of the maritime regions. In places it l^ ibund when sinking piles for huts, 
and at times ititj picked up in spots overflowed by the high tides^ The East 
AMcan seaboard from Ras Gomani, in S, lat. 3 deg., to Ras Delgndo, in lOdeg. 
41 min.f with a medium depth of thirty miles, may be called the Copal coast ; 
every part supplies more or less the resin of commerce. Eren a section of 
thia line, from the nmuth of the Pangani River to Ngao (MongKou), would, 
if properly exploited, suffice to supply all nur present wants. 

The Arabs and Africans divide the resin into two different kinds. The raw 
copal (copal vert of the French market) u called sandartisi za miti, " tree 
eopal," or chak4zi, corrupted by the Zanzibar merchant to "jackass," 
copab This chakazi is either jucked from the tree, or is found, aa in the 
island of Zand bar, nhallowly embedded in the loose soil, where it has not 
Temained long enough to attain the phase of bitumenisation. To the eye 
it is smoky or cloudy inside ; it feek aoft^ becomes like putty when exposed 
to the action of alcohol, and viscidises in the solution used for washing 
the true copaL Little valued in European techiiolnp^^ it is exported to 
Bomlmy, where it is converted into an inferior varnish for carriages and 
palanquins^ and to China^ where the people have discovered, it is said, a pro- 
cess for utilising it, which, like the manufacture of rice-paper ajid of Indian 
ink, they keep secret. The price of chakazi varies fipomfour t^ nine dollara 
per framlah (of 35 lb.) The true or ripe copal^ pnvperly called sandarusi, is 
the produce of vast extinct forests, overthro'WTi in former ages, eitherby some 
violent action of the elements, or exuded from the roots of the tree by an 
abnormal action which exhausted and destroyed it. 

The gum, buried at depths l>eyond atmospheric influence, has, like amber 
and similar gum-resins, been bitumenised in all its purity, the volatile prin- 
ciples being fixed by moisture and by the exclusion of external air. That 
it is the produce of a tree, is proved by the discovery of pieces of rersin 
embedded in a touchwood which crumbles under the fingers ; the " goose- 
akin," which is the impress of sand or gravel, shows that it was buried in a 
Roft state ; and the bees, ilies, gnats^ and other insects, which are sometimes 
found in it delicately preserved, seem to disprove a remote geologic antiquity. 
At the end of the rains, it is usually carried unj^arbled to Zanzibar. When 
garbled upon the coast, it acquires an additional value of one dollar per 
ffasilak The Banyan embarks it on board his own boat, or jmys a freight 
varying from two to four annas (3d. to 6d.) ; and the ushur or govern- 
ment tax is six annae per fraailah, with half an anna for charity. About 
eight annas per frasilah are deducted for ** tare and tret** At Zamibor, 
lifter being aiftetl and freed from heterogeneous matter, it is sent by the 
Banyan retailers to the India market, or sold to the foreign merehantv It 
is then washed in solutions of various strengths : the lye is supposed to be 
composed of soda and other agents iot fioitemi^ ftvfe ^s^Xfe^ \ \\a -^^Y^tfw^isa^ 
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how^YWy are kept a profound aecret. European technolQgutjii iiave, it » 
jBaid, YaiU^y proposed theoretical method* for th« delicate part of tlie open^ 
tlon, which ia to clear the gooae-ikin of dirt The AmeriffaTw exported the 
iresin uncleonedy because the operation is better perfonned at SaXun. Of late 
years they have bega^ to prepare it at Zanzibajr, like the Hamboig tradoDi 
When taken, from the solution, in which from twenty to thistyHsaiFen psr 
cent is losty the resin ia washed, sun-dried fos some honra, and cleaned wi^ 
a hard brush, which must not, however, injure the gooaeHskm : the daik 
'' eyes," where the dirt has sunk deep, are also picked out witli an son 
tooL It i» then carefully garbled, with due r^;ard to oolouv and m- 
There are many tints and peculiarities, known only to those wlioee iuteieal^ 
compel them to study and to observe copal, which, like eottoD,anid Cashaiere 
shawls, require years of experience. As a rule, tlie clear and Bemi-traaB|ift' 
rent are the best ; then follow the numeroua and almost impereeptible 
varieties of dull white, lemon colour, amber yeUow, rhubarb yellow, bngU 
red and dull red Some specimens of this vegetable fossil f^>pear, by Oust 
dirty and blackened hue, to have been subjected to the influ^ice oi five ; 
others, again» are remarkable for a tender grass-green colour. Aoeordiu^ to 
some authorities, the resin, when long kept, has been observed to ehai^ 
its tingle. The sizes are fine, medium, and large, with many auhdiviooDs: 
the pieces vary fr(mi the dimensions of small pebbles to two or three oonoes ; 
they have been known to weigh 51b., and, it is scud, at Salem a piece of 35lk 
is shown. Lastly, the resin is thrown broadcast into boxes and exported 
from the island. The Hambui^ merchants keep European coopers, who pajt 
together the oases, the material of which is sent out to them. It is ali»oflt 
impossible to average the export of copal from 2janzibar. AceordiBg to the 
late Lieut-CoL Hamerton, it varies from 800,000 to 1,000,0001b. per aiunu9, 
of which Hamburg absorbs 150,000 lb., and Bombay two lacs* worth. 

The refuse copal used formerly to reach India as << packing,*' being 
deemed of no value in conunerce ; of late years the scarcity of tlie supply 
has rendered merchants more carefuL The price also is subject to incessant 
fluctuations,, and during the last few years it has increased from four and 
a half dollars to a maximum of twelve dollars per frasilah. Ajceording te 
the Arabs, the redder the soil, the better is the copaL The superficies of 
the copal country is generally a thiu coat of white sand, covarii^ a daA 
and fertilising himius, the vestiges of decayed vegetation, which varies from 
a few inches to a foot and a half in depth. In the island of Zanzibar,, which 
produces only the chakazi or raw copal, the subsoil is a stiff blue clay, the 
raised sea-beach, and the ancient habitat of the coco. It beoomeet gpieaay 
and adhesive, clogging the hoe in its lower bed ; where it i» deitted wi& 
blood-coloured fragments of ochreish earth, proving the presence of oxi- 
dising and chalybeate efficients, and with a fibrous light-red martter, a^^ 
rently decayed coco-roots. At a depth of from two to three fee*, water 
oozes from the greasy walls of the pit. When digging through these fonna- 
tions, the copal resin occurs in the vegetable soU overlying the clayey subsoil 

A viait to the little port of ^aadaxii «£&ytdad^di£g»!exit reaolta. AJto 
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«NMiiiiig tki^e mOeo of aUn^jU mmd nuidtitii^ p^iin* co^ia^d MUi m i 
%<^etfttioii of 9peflr^gni0 uid tow tti'^ms^ with cM?ea$ir>t)Hl mitiioaai a^d t^l 
fcj^plimtiae, wliieli b4Te enpptini^ Ih^ c«M;a, th« travi.41«r fitid« a few iCAt- 
tered ape«iineiw af the UviBg tret, ftod l^ita doltrogUtc ground. Tha diggtii, 
howieTEfj geneiAll J advAnce atiotlier mik to a disttiictif-fbnuisd 9m Jm^h 
Kiarited with i&t&ral bandfl of qvastttiom end wuctr-roUod i^bbUi, «k1 
swelling gradimllif to 150 f<E«t from the tlliiTial ptais. Tlae thin tmt rith 
Vegetable cGfrering iupportn ^ luxanimi thicket ; the ctsUoO t« rod mil 
sandy, and th« cfjloiit darken e m tb* eicaTstirm deepemi. Alitor tkraa fe^l, 
fibrous matter api>t!Aj* ; and MaW thiB, tia|i«lj dUity and Qmaniiijuted, !a 
blended with the red whi-eitll ^trtK tbt gtddee aiwefft tbat th«y haw 
nt^vea- hit upon the subsoil c>f hlot *ky ; but th<y do fiot dig lower ihhsi a 
taan'fs waist, and the piU are M*1dom inorc than two fe*?* in de|>tlk. HiOQ^ 
the soil i* Ted, the copal of Saadani is not highly pth«A ^ being of n dull- 
¥ liite colour ; it ib usually designate*.! as *' chakazL"** On tlie Bne inland 
from Bftgamoyo and Kaok^ the dopeJ tree wa§ ol*e*n'ed at fare intei*vala in 
the forestBf and the pita Gxtended as far ui; Muhonrera, about forty niikfi in 
direct distance from the coast The produce of this ootmtry, though not 
fir«t-rate, is considered far s^ptrior to that about Soada id. Good copal k 
dug in the vicinity of Mbuamaji, and the dij^^Lajji ale said to extend to sil: 
marahefi inland. The Wadenkerelio, a wild tril^e niixetl with and ati^tching 
southwards of the Wazaramo, at a distance of two days* journey f^om thi 
sea, supply a mixed quality, more often white than red. The best resin ifl 
proctired from Hunda and it& ailjacent di^itricta. Freqnent feudfl with the 
citizens deter the wild people ftom venturing out of their jungles, and thiii 
the Banyans of Mbiianiaji find two small dowa sufficient for tlie carnage of 
their stores. At that port the price of copal varios from two and a half to 
three doUars per frasilah. 

The Imnlts of the Rnfiji River, cBpecially the northern diatnct of Witid^ 
snpply the finest and best copal ; it h dug by the WAwande tribe, who 
either carry it to Kokujiya and other porfcs^ or aell it to travelling huek« 
elerft. The price in l&e& is from ona and a half to two dollars per fnwilah ; 
on the coast it riiies to thrae and a half dollars. At all these places thd 
tariff varies with the Bombay market ; and in ISfiS Httle wai exported^ 
dwingto the enlistment of "free labouren." 

In the vicinity of Kilwa, fijr four marches inland, eopal ift dng np h^] 
the Mandandu and other tribes: owing to the facility of carriage and' 
the comparative safety of the cotmtry, it Le eoiaewbat dealer than Ihot^ 
purchased on the bants of the Hnfiji The copal of Ngao (Monghou) 
and the Lindi Creek is much cheaper than at Kilwa : the produce, however, 
is variable in quality, being mostly a d all-white chakazL 

Like that of East African produce generally, the eiploitation of copal 
is careless and desultory* The diggers are of the lowest classes, ' ' 

are much wanted. Near the seaboard it in worked by the frinr 
iiegroidi called the Wamrima, or Coast clana ; each gang ha* 
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mku or iikida'ao (mucaddum — ^headman), who, by distributdng the stock, 
contriyes to gain more and to labour less than the others. In the interior 
it is exploited hj the Washenzi, or heathen, who work independently of one 
another. When there is no blood-fend, they cany it down to the coast; 
otherwise they must await the visits of petty retail dealers from Hie poits, 
who enter the country with ventures of ten or twelve dollars, and barter lor 
it cloth, beads, and wire. The kosi — sonth-west or rainy monsoon— 4b iht 
only period of work ; the kaskari, or dry season, is a dead time. The 
hardness of the ground is too much for the energies of the people : moreonm^ 
^ kaskari copal* gives trouble in washing, on account of the aand adhenDjg 
to its surfieu^, and the flakes are liable to break. As a rule, the apathetic 
Moslem and the fatile heathen will not work whilst a pound of gnm 
remains in their huts. The more civilised use alittle jembeQrhoe»iii 
implement about as efficient as the wooden spades with which an Tin^A. 
child makes dirt-piet The people of the inteiior " crow" a hole ahoot 
fiiz inches in diameter with a pointed stick, and scrape out the looseafid 
earth with the hand as fSar as the arm will reach. They desert the diggUDg 
before it is exhausted ; and although the labourers could each, it is calea* 
lated, easily collect from ten to twelve pounds per diem, they prefer sleeping 
through the hours of heat, and content themselves with as many ounces. 
Whenever upon the coast there is a blood-feud — and these are uncommonly 
frequent — a drought, a feunine, or a pestilence, workmen strike work, and 
clotiii and beads are offered in vain. It is evident that the copal-mine caa 
never be regularly and efficiently worked as long as it continues in the 
hands of such unworthy miners. The energy of Europeans, men of 
capital and purpose, settled on the seaboard with gangs of foreign work> 
men, would soon remedy existing evils ; but they would require not only 
the special permission, but also the protection, of the local government. 
And although the intensity of the competition principle amongst the 
Arabs has not yet emulated the ferocious rivalry of civilisation, the new 
settlers must expect considerable opposition from those in i>os8e88ion. 
Though the copal diggings are mostiy situated beyond the jurisdiction of 
Zanzibar, the tract labours under all the disadvantages of a monopoly^ iJie 
diwans, the heavy merchants, and the petty traders of the coast derivp frtan 
it, it is supposed, profits varying from 80 to 100 per cent like oflite 
African produce, though almost dirt-cheap, it becomes dear by passing 
through many hands, and the frasilah, worth from one to three doUan in 
the interior, acquires a value of from eight to nine dollars at Zanzibar. 
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DUQONGOILl 

BY TH£ EDITOR, 

There are many substancea of the auiiiiai kingdom -amd in pharmacy of 
coneiiictable importance^ and othters posseaaed u£ valuable cmiitiYe pro- 
peflies are from time to time beiti^ discovered, 

Dr T, Thomp^syu Uoii i>oiiited oat the medicinal value of various 
*iiiiiial oils besides cod-liver i>il, auch m ap^rm and e«;al oil, an<l the result 
0$ Ms observatioiis was a conviction that tish oils generally resembled one 
unother in their remedial properties, altliougli ditfering in their apitude 
for digejative asitimiJatioa iu tbti humaa utomacL He tried neat'a-foot oil, 
an animal oil obtained from a i^oft, solid fat found between the parchment 
and the leather skin of animals, aUo an oil obtained from a species of fiih 
abounding on the Malabar coast ; and these triala were frequently attended 
with encouraging reauU^, 

The practice of daily inunction is common in many warm countries^ 
and serves to soften the akin and keep the body in health. In tropical 
legions, vegetable oils are chiefly used ; but the New Zealanders and some 
others use shark oiL The E&quimaux and Greenlanders imbibe lat^ quan* 
titiea of train, seal^ and varioiuj Hah oils ; whilst the natives about the large 
jivara and coat^ta of Brazil use turtle oU, and fat obtained from the alligator 
and crocodile. 

Those who are employed in the woollen trade, soap, candle and 
other factories, where oils and fats are lai^ely used, enjoy a com|>arative 
immunity from scrofula and plithiaifl. SaUoia believe a whaling voyage to 
be a cure for consumption ; and probably the t^uantity of oil drunk and 
taken into the skin may have it^ beneficial effect upon the system. 

Another animal oil having meilieinal propertiea haa of late years been 
added to the list of commemal pro<luct& : it it* obtained from the Dugong of 
Australia. The Dugongs and Manatees were formerly claised with the 
Cetacea ; but, being herbivorous animals^ Professor Owen well remaika that 
they must either form a group apart, or be Joined, as in the classification of 
M. de Elainvillej with the Pachyderms, with which they have the nearest 
afhnities. The name has been corrupted from the duyong of the Malays^ 

There appear to be two recognised apeciea of the dugong : 1. Balicore 
Dagong (the Indian dugong — the THchtchus Dugong of Gnielin, DuguuguM 
Indicua of Hamilton) ; and, 2, H. Aus^alis. H. Tabemaculi is, however, 
considered by Ruppel a distinct species. 

The iirat species is met with about the shores of the Indian Ocean, 
Ceylon, and the islands of the Eastern Archipelago* Round Ceylon they J 
are frequently seen in considei-able numbers, especially along the northern J 
shore of the island among the inlets from the Bay of Calpentyn to 
Adam's Bridge^ where the water is still and shallow, and abounds with 
alg® and fuel ; length from 7 to 8 teet. Tliey are also caught about the 
Btraitfi settlements 8 or £* feet long. Leguat, abciut 125 yeai^ago, says they 
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2nd. The AuEtralian diigong is a native of the nortJi-w^st coaat of 
Australia, It ia the maimte of DampieTj the whale-tailed luanate of Pen- 
nant. It is unnecessary here to enter into detaUl of the specific anatoinital 
distinctionfl of these sjiecies, which have been pointed ont by Dr Gray and 
Dtheis, and can be referred to by those tpecially interested, under th«.j 
article "Cetacea," inthe 'English Cyclopedia/ or uny other work on Natunl, 
History, These remarkfl have reference exclusively to ita oiL 

About Moreton Bay the aborlgineB give the dugong the nam© of tht 
yungan, and are immoderately fond of its flesk It ia their greateit 
delicacy ; and when one is speared on the coafit, a general invitation 
sent to the neighbouring tribes to come and est, and the party never lea^ 
the carcase till it ia ail gone. The colonists are, however, now taking 
capture into their own hands, for I iee occasional shipments of about 
gallons of dugong oil from Moreton Bay^ valued at 40s, a gallon, and mAnj* 
ewt. of dugong ivory (indsors), valued at 60e, a cwt» The animal freqnenilf 
weighs there from 12 to 14 cwt,, and the skeleton of one forwarded a few 
years ago to Europe measured 11 feet in length. 

Dugong oH was a few years ago brought into notice by medical man ia 
Australia as a therapeutic agent poesessipg all the advantages of cod-liv«r 
oil, without ita nauseous taste and ameU, It has also been succeBafuliy ussd 
in diseases of tlie ear, and has further been recommended m a depilatOTy, 
Dr Hobbfl, a practitioner of MoMton Bay, and Health-Offieer of Briabani, 
in the new Northern Australian colony of Queensland, was the first to draw 
attention to its virtues in Australia, He received a prize medal for it at the 
Sydney Exlubition in 1854, and has now continued the use of it for iipwadb 
of sii years as a substitute for cod-liver oil ; it has proved eminently beiid* 
Mciid in the treatment of debility, ato^hy ot wsAtln^ of children, dysp^wta, 
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ekronic d^aentery, oonniimptioD, chronic biiincliiiiB^ dbo. &G. tt hua fbtuid 
its way, through Dr Ilobba' agency, into the mediail stor*** af Sydney, 
Hobart Town^ and other Australian cities, 

Dr M*Grigor Croft, of St John^e Wood, Physician, late Staff-^urigean 
to HJLF., and Medical OtEcer to the Ceylon Bifles, has the credit of having 
intToduoed and tested its merita in this country in extensive private prac- 
tice, and at the Hospitid fot Co4iaim:tption, Brompton. l>r Cioft ia worthy 
of all prai&t; for the trouble he ib now taking in endeavouring to make the 
oil cheap and accesdble to the British public, aa he ia highly 3iicca£iiful in 
hit treatment of conmuuption and other caaea with it. 

The auiniidii of tlie allied genus, the Manatui, woidd, we ahoulrl suppose, 
prove equally nseltd for their oil. Three or four ipecie^ are recognised- 
The best known ia the Manatus Am^rictinus^ Ouvier^ which frequentft the 
moutha of rivers, and quiet, secluded bays and inlets among the ialanda of 
the West Indies and the coasta of Guiana and Bra;£iL It is said to attain 
nearlj fiO feet in lungth, and differa from the dngong in having no 
caninoa or incdsora. An old author, B. Brookes^ M.D. (Nat Ilist)^ gpeaking 
of it, says, " The fat which lie^ between the cuticle and the akin, when 
exposed to the mm, ha« a fine smell and taste, and far exceeds the fat of any 
sea animal. It has this pecnliar property, tlmt the heat ol the sun will not 
apoil it, nor make it grow rancid. The taste ia like the oU of sweet almondi^ 
and it wiU serve very well in all cases instead of butter. Any quantity may 
be taken inwardly with safety, for it has no other effect than keeping the 
body open. The fat of the tail is of a harder consistence, and when boiled 
is more delicate than the other" The flesh of the manatus ia highly 
W*ftemed as food in all those countries the shores of which it frequents. In 
my work * On the Curioaitiea of Food/ I have cited opinions regarding it III 
£ra^ the natives call the manatus the " peiie boi." It ia particularly 
abundant in the lakes of the Amazon. Wallace , in his Travels up that 
jiver, describes their capture. " Beneath the sMn,*' he says, ** ia a layer of 
fat of a greater or leas thickness, generally about an inch, which is boiled 
down to make an oil used for lighting and cooking. Each yields froln five 
to twanty-five gallons of oil," Edwards, in his * Voyage np the Eiver Amazon/ 
speaks of them, and saya, not unfrequently they are token 8 feet in length. 
It is said to be a distinct species from the manatus of the Gulf of Mexico. 



MUBETIVK 

Prout was the first chemist to remark, that if the fseces of lerpenta werf 
heated with nitric acid and a little ammonia added, a beautiful purple 
colour was produced. He named it purpnmte of ammonia* This sub- 
stance, when dry, has the appenranoe of a darft-red powder, soluble in 
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water, to which it commimicates a magnificent red colour. This soktiflii 
not only gives a precipitate with metallic salts, but, when evaporated, yieldi 
beautiful ciystals, having the iridescent appearance of the wings of 
cantharides. This discovery has also been useful to medical men, by 
enabling them to distinguish the uric acid calculi. 

Messrs liebig and Wohler had also investigated the subject, and sac* 
ceeded in obtaining from the uric add contained in the fisBces of seipents 
this substance, which they called murezide, and a new class of organic 
substances, the knowledge of which has much fiEudlitated the application 
of murexide to dyeing and printing. M. Saac was the first to apply the 
products of uric acid to the dyeing of fabrics : his process consisted in 
dipping woollen fabrics prepared with a salt of tin into a weak solution 
of alloxan, a product discovered by Liebig and Wohler in heating unc 
with nitric acid. The fabric so prepared was dried, and .when submitted 
to heat a fine crimson was generated, the intensity of which increased by 
the fumes of ammonia : but, owing to the difficulty of obtaining a colour 
of uniform shade, M. Saac*8 process required improv»nents,and these Yuen 
been effected by M. Schlumberger. 

The process followed by Messrs Saac and Schlumberger could not be 
applied to silk or cotton fabrics. The method of dyeing silk withmnicoide 
was discovered by M. de Pouilly, who adopted the following process— vis., 
dipping the silk in a concentrated solution of bichloride of mercury 
mixed with murexide, squeezing the silk weU and hanging it in the aii^ 
when a magnificent crimson insoluble compound was fixed on the silk. 
This effect is produced from the fact that when solutions of bichloride of 
mercury and murexide are mixed together, an insoluble compound ia only 
formed after the lapse of an hour or two. 

The process for dyeing cotton is due to Messrs Lauth and Schlumb^ge^ 
and consists in producing on cotton a purpurate of lead by mordanting 
with nitrate of lead, passing into an alkali, and then dyeing in a solution 
of murexide. In order to give a full brilliancy to the colour, it is last^ 
passed through a weak solution of bichloride of mercury. Thia procav 
was further improved by Messrs Dolfus, Meig, & Co., in France, and Ui 
Xiightfoot, in Lancashire, by printing murexide with an excess of iplyste 
of lead, and subjecting the cloth so printed to the action of ammonkcal 
fumes, or passing it through a solution of caustic soda mixed with sal 
ammoniac. In order to render this substance more generally useful, it 
remained to find a method for obtaining fast coloiirs with it on mixed 
fabrics, such as mousseline de laine ; and this has also been effected by 
M. Schlumberger. The doth is first prex>ared by imiting binoxide of tan 
with the wool. This object is attained by using a salt known to calico- 
printers as pink salt, the doable chloride of ammonium and tin, and then 
printing on the prepared fabric the following mixture : 

1 part of murexide. 

6 parts of nitrate of lead. 

2 psxtfi oi m\xQb\ft ol «Qd»i. 
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The pieces are then allowed to age for two or three days, when, to ftx the 
paxpante of lead on the cotton, and the purpurate of ammonia on the 
wool, it is necessary to pass the cloth into a bath of bichloride of mercury 
eompoeed as follows : 

Water lOOgaUons. 

Bichloride of mercury . . . 6lbs. 

Acetate of soda .... 12 lbs. 

Acetic add Squarta 



SILK COTTONS. 

BT THE EDITOR. 



We have received applications from time to time from brokers, importenfi 
and others, as to the identification and probable uses of various silk cottons ; 
and it may be well to throw together, for convenient reference, the few facto 
known with regard to them. That some of these may yet be made economi- 
cally useful on a commercial scale is not at all improbable, seeing that of 
juany of them the material is abundant and to be had cheap. The silky sub- 
•tance found in the capsules of the silk cottons has been tried by European 
apinners and hatters for their respective purposes, but, from wanting 
tenacity of fibre, was found genendly unfit for the manufacture of any 
duxable materiaL 

At a recent fedr held in Liberia, on the West Coast of Africa, a pair of 
stockings was exhibited, manufactured from the silky floss of the Bombax. 
These stockings were the result of African skill in spinning and manufac- 
tming. Our mechanism has never yet been capable of utilising this fibre. 

Captain Burton (Lake Region of Central Africa) tells us that in Zanzibar, 
where the musufi or bombax abounds, ito fibrous substance is a favourite 
mibatitute for cotton, and coste about half the price. In Unyamwezi it 
fetches fancy prices; it is sold in handfuls for salt, beads, and similar 
artielea. About one maund may be purchased for a shukkah, and from one 
to two ounces of rough home-spun yam for a f undo (a knot of ten strings) of 
beads. At Ujiji the people bring it daily to the bazar, and spend their 
waste tune in spinning yam of it with the rude implemento they have at 
their command. 

Mr Williams, of Jubbulpore, India, has succeeded in spinning and 
weaving some of the Bombax do¥m so as to form a very good coverlet, and 
we have specimens of the fabric. The late Dr Royle suggested that it might 
be easily made use of for stuffing muffs, for wadding, or for conversion into 
half-stuff for papermakers— perhaps for making gun-cotton. 

In the ' Transactions of the Agri-Horticultural Society of India,' 
p. 274, there is a report from the Society of Arte upon two pieces c ' 
made from it ; and it is observed that, from the shortness of the sto^ 
dowa and ita elasticity, it could not be fi^\xii\)7 c^\Xj(^u-^^\s£US&%t^ 
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In the Juiy Reports of tfas ExhibitioA of 1851 oocun tfie £ollo«r^^«^ 
" MeBtion may heie be made of the very beantdfal fibre of the silk tsttoii 
tree (Bombax kepiapk^bm)^ wliich^ owing to the ahottnen and tra&t of 
strength of the fibre, combined with its peculiar elasticity it meapafalesf 
being spun like ordinary cotton. It ia occasionally inlndia, more espedallf 
in Assam, spun into a very loose and laige thread, which la then woTen 
into cloth with a warp of some other, fibre, and focms a soft, warm, and 
very lig^t fabric. The silk cotton being a rery tender fibre, cannot be used 
with advantage as a stuffing material alone ; but it is highly probable tiut 
it might be very advantageously used in combination with other substances, 
not merely for the purposes of upholstery, but even in the manufacture of 
mixed fabrics for various other uses in the arts. It was suggested by Dr 
Percival in 1787, and by Buchanan in 1793, that this fibre might be advan- 
tageously employed as a substitute for beaver for in hat-making ; and Le 
Breton states that its importation into some countries was' forbidden, for fear 
that it should be used to adulterate beavei^s hair, l^raeticd Obstacles were, 
however, found to interfere wilh this application, and it appears tibat ihey 
have only recently been overcome." 

SUk cotton from Bombax ctiba has been sent from BrkiBh -Chiiana to 
Ihe United States for the manufacture of hats. 

James Bruce Kiel, Esq., in a letter to the Manchester CSiamher of Ckim* 
merce, dated March 10th, 1860, calls attention to the transference of the 
silk cotton tree from Persia to ihe East Indies ; but what tree he allndes to 
is not clear, for the Bombax is a native of both Indies 'j-*- 

" Now that we have an accredited Minister at the CJourt of Tdhenis^ 
in Persia, I would respectfully recommend the Chamber of Commerce 
to direct his attention to the properties and value of the silk eattoA 
tree, which is used in the manufacture of clothing in that country. 
The same would thrive well in India, in the West Indies, or in paraBd 
latitudes. Seeds of the same, ready for planting, might be remitted to 
those countries by attending to the following instructions. 

^' Fill an old cask half fall of earth, put the seeds as near as possible to 
the middle of the cask, then fill the latter entirely with moist earth, |aess* 
ing it down, and finally closing in the cask against air and water. Keep it 
from contact with sea-water by means of a coating of ^ue boiled in linseed 
oil. In this manner, seeds may be brought from Psrna or India in a state 
of preservation, and fit to vegetate." 

The short, brownish, cottony substance which is found inside the capsules 
of Bombax eeiba and malaribieum is used, by the poor inhabitants of the 
countries where it grows, for making hats and bonnets, and stuffing chains 
and pillows. It is not made into beds, being too warm for those climates. 
Next to eider down, it is the softest material for stufllng. The beautifol 
purple down of B. vilhsum is spun and woven into a cloth of which gaN 
ments are made and worn by the inhabitants of Mexico, and it re^ams its 
purple colour without being dyed. B, ieptenatnm or hepkiphyUtm is said to 
fiunMi eJ^esam^kind of ttatetiaL 

The Oehr^ma Zagapus of Jamaka cOTAefeta ^A\a ^»Eps«^»^%.^aA^^i^^v 
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vneoQft down, which anwraps the seeds, «&d whieh is said to be employed in 
tba Buma&ctiiTe of English beaver& 

An^har West ladian oik cotton, the ErioeUndrim CariUeum (£. 
a^firaetuomunf Dec ; Bimbax petUcmdrum^ lin.), famishes the silky down 
kaown in the Eist under the name of capock. Thjt wo<^y coat ol 
the seeda oi most of the species is used in different oonntries for stuffing 
cnahi<»a and similar purposes. 

Edwaida (' Voyage up the River Amazon') makes mention of ^ iha 
■umaoBifiira tsree, which yields a long-stapled silky white cotton, grows upon 
the banks of the Bio Negro in great abundance, and could probaUy be made 
of senrioa, were it once known to the cotton-weaving communities. It is 
exeesaiy«ly light, flying like down ; but the Indians make beautifol 
fEdxries of it." This is, no doubt, the ErunUndron Samauna, 

The wool of various Sterculiacese— as of the balsa (Ochrona Lagopui^ 
Swarta), ceiba (Eriodendron Caribaum, Don), and bairigon (Paehira 
Barrigon^ Seeman)^-is employed in Central America for stufGjiig pillows, 
cushions, &c 

The seeds of the Syrian swallow- wort (AscUpuu Syriaea) are covered 
with a thistle-like down an inch or two in length, which it was at one time 
proposed to spin into textures for wearing appareL Articles of dress have, we 
leam, been manufactured with it both in France and Russia. It is well adapted 
for stuffing mattressea and pillows. It is very common in the^ United 
States, where it is called silk-weed ; and the silky down is there used for 
ynitlring hats, aa well as for stuffing beddiog. Specimens of it from 
P^tmiHa were shown at the Exhibition of London in 1851, and at Paris in 
1855. The down of the Asdepiads, Dr Royle observes, may no doubt be 
turned to some useful purposes, and therefore makes the plants abounding 
in fSofre more valuable, as yielding a double product 

-Dr A Hunter, of Madras, has drawn attention to the value of the fibre of 
the yercum (Calotropis gigantea) silk cotton. The plant thrivea best im 
the neighbourhood of neglected rubbish-heaps, whence it derives an abun- 
dant supply of nitrogen, which seems essential to its perfection. The diffi- 
culty of spinning its hairs, which do not contract in the same way as cotton, 
has been overcome by new machinery. A variety of fabrics of a light, soft 
texture were lately exhibited in Madras by Messrs Thresher and Glenny, 
made from the yercum silk cotton mixed with other fibres. The cloth is 
wdl anifaad aa a subetijtute for fianneL Several large bales of the fibres 
have been sent to London. It is expected that, with aloe and plantain 
ilnra, thc^y wiU be fit for the finest descriptions of note-paper. The whole 
plMKt is of commercial value. In Madraa the silk cotton of the pod is col- 
Ibdtbd^ia Bombay thud fibre el the bark is used as a substitute for flax, 
and in Bengal the natives collect the milky juice as a substitute for shellac 
and gutta-percha. 

** Mr Monctcoi, G. S., has proposed making use of the downy substance 
eontained in the follicles of the mudar or yercum, and, indeed, has had 
^aper nada o£ it, aa well pure as when mixed with two-fifths of the pulp 



aid bimmbl's pbrfumb vaporizer. 

«f the snnne hemp, sncb as the natives tue for making paper. M 
tiie glossy and silky, but comparatively short fibre, is difficult to qiifl, 
a mixtnre of one-fifth of cotton was made in order to enable it to be 
worked. A good wearing cloth, which stands washing and takes a dye, 
was produced. It is, however, well suited for stuffing pillows cxr coveilets. 
Mr Moncton calculated that its cost would be one rupee a maund. Hie 
silky down of the pods is used by the natives on the Madras side in making 
k soft, cotton-like thread."— <Dr Royle on Fibrous Plants of India.) 

Wild cotton, with a fine glossy fibie like silk, grows abundantly in thA 
valley of the Amazon, and is used at Guayaqml to stuff cushions and 
mattresses. Some silk manufacturers in France, to whom specimens ef 
this cotton were sent by Mr Clay, the United States chargS d*affttire9 ut 
Lima, thought that, mixed with silk, a cheap and pretty fabric mi^t be 
wove from it 

The cotton which is found on the seeds of Chorisia speciosa is ttsedto 
stuff bolsters and pillows in Brazil, where it is called by the inhabitants 
' Arvore de Paina.' It has been imported into Liverpool under the namei 
of vegetable silk. 

In the Prussian department of the London Exhibition of 1851, a 
fibrous silky substance was shown, obtained from plants growing in Prussia 
and several other countries. It is applied to silk buttons and fringes, and 
available also for spinniog and weaving. A curious vegetable substance, 
the pulu fibre, or vegetable silk, obtained from the rhizomes and lower 
portion of the stipes of several species of Cibotium, has been fully de- 
scribed by our contributor, Mr M C. Cooke, in the 'Pharmaceutical 
Journal,' 2nd series, voL i., p. 501. 

A considerable export trade in this pulu fibre, as it is termed, is now 
carried on from the Sandwich Islands. Its only use, we believe, is fat 
stuffing mattresses ; and to this purpose it has long been applied in 
Madeira and the Azores. 



RIMMEL'S PERFUME VAPORIZER 

Much as haa been done for the comfort, convenience, and pleasure of the 
public of late years, much still remains to be accomplished as scientific 
knowledge, skill, and enterprise progress. The luxury of the Turkish bath 
is only now beginning to take general hold on the public, and even in our 
dwellings there are many cheap conveniences and skilful appliances HhtX 
have scarcely yet been adopted to any extent We are wont to reproach the 
Chinese with having made no improvement in their manufactures for the 
last thousand years, and yet there are some things — ^minor matters, it is true 
— ^in which we, who boast of our constant progress, have made no advance 
or improvement whatever: ¥ot VnstKnK^, the ext of perfuming the atmor 
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fphere of our room/ii in the mme ttate now, m Europe generally, as it was 
m the time of the Elgyptians, the Jewi, and other nations of remote aati* 
quity. 

The modem West-end lady who bums A pastille in her boudoir is not^ 
perhaps^ aware that she is using the same ingredients that the Egyptian 
priest placed in hw cenaer to bum m incense, or that Moses -waa commanded 
to offer to the Most Higli. But so it is, nevertheless. It Beema stmnga 
that, in this age of wealth and refinement, no one should have thought of 
replacing the heavy empyreuniatic odour and smoke of aromatic woods and 
resitts by a more refi-c^shing and genial fragrance, until the ingenious per- 
fumer^ Mr Rimmel, has brought into use a process whieh throws into the 
ahade all such antiquated practices, 

" The Perfume Viiporizer/' as he ^ ^^v,^-* 

terms it^ is a simple and elegant 
apparatus, supported on a pedestal 
and heated by a spirit-himp^ as is 
shown in the annexed engraving. 
It is composed of a lower chamber 
or water-bath, and of an upper 
basin iitting into the other, and 
communicating with it by means 
of a tube or worm pierced with 
holes. Perfumed water is placed 
in the lower chamber, and a semi- 
alcoholic perfume in the upper. 
As soon as the water in the bath 
reaches ebullition, the steam is 
carried into the upper basin by 
means of the wonn, and volatilises 
all the fragrant molecules, which 
beconae diffused through the atmo- 
^here with astonishing rapidity. 
From ten to fifteen minutes suffice 
to perfume a whole theatre, and an 
apartment naturally requires much 
less time. 

The pleasant vapours thus generated can be varied ad injiniium^ and 
embrace all perfumes that have as yet been extracted from flowers or 
planta, such as the rose, violet, sweet-briar, &c., which are given out in all 
their freshness and purity— in fact, the effect produced may be compared 
lo the exhalations from a blooming parterre on a fine May morning. Although 
delicate in the extreme^ the odour thus obtained is so poweriiil as to diffuse 
itself thoroughly, and overcomt: immediately all obnoxious smells * even 
the strong and penetrating fumes of tobacco are completely destroyed by its 
influence, probably owing to the aqneous nature of the perfumed vapour. 
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We nndentend that Ife Rmmifilkte experimentfefiatd wbh Ids pBMtm bk 
In^t tiiiettkroB andbatt-iooinswllh cooqplete sueeeB^ ami that ii has aitee Veen 
found exceedingly beneficial in sick-rooms and hospital-wards. We ezped 
next to hear of hb scrvkea bciiig called into reqinsitioD to neBtiaLise the 
ilker-diiinev fatten at the Mansion House^ London Tayem, City Companies 
banqneta^ and othatr lastive occamnu^ and to impart a soothisg fragrance ta 
the atmoaphere, which will eaoae his name to live in the memory of many 
a cirie and poUic celebrity. We are folly convinced that this simple bat 
ingeaioaatontanvance will be most extensively adopted and patronised w 
soan aa it beconlis mare goaerally known, Icar it oombtaea asefol with 
I p tap at tia n y and kanqe mi^ troly be teamed niUe duki 



DiAMJitW OT Ali«4i^ BhMuse. By a H SMTm, UJSLCA Bai^H^rer 
Thiiiliort:, IB Ha genend teail, cannot be said to lie within ear province. 
The diaauBMi of the anatoMdoEd, physiological, and curative portions w« will 
leave t^ tiboaa ntore comcpelMit thjoi ourselves to decide. But there is one 
feature za the wedt whieh^aaaMmnch that is interesting chiefly to the m^cal 
man, makes it alio ti lai^iMK^^ to the technologist. This consists in the' 
announeement of the successful treatment of certain phases of aural disease 
by means of the vapour of BrmiSne. Of so much importance does the 
Auihos think this agent-^or the auggestion of which, by the way, he acknow- 
ledjiea hinaaif ta be iadebied te one of our contributors — ^that h6 hatf 
involuted an ^fparatua' lor ita amplication. We have no doubt that this 
treatise will feceive due attention from the fVu^uIty. It is written in a 
pTeaamg iQiay apart firom the necessary technicalities to be found in all 
adentiia wodca^ and ca&net hSJL to be duly appreciated in all medicat 
drdesi 



TwkBenharm Economic Museum. — We are glad te leaam tNf stppomtn^M 
of M. C. Cooke, Eaq., F.S.S., ae Lecturer on Botany aaid Tedhnology, and tei 
develop more fully this Museum. A more smtable person could soai^iely 
have been found for the ofSice, and we doubt not that under his s^pe^ 
vision it wUl speedily progreas towaids greater comi^eteness, and htxxmi 
one of the most inteieating and valuable institutions in the vicinity of 
the Metropolis. 



THE TECHNOLOGIST. 



ON VEGETABLE WAXES. 

BY K. C. OOOEH, F.&.S. 

These imtuml prcsducts, obtaiaed Eram different orders of plante and 
widely-diaaevered regionsj liave of late years increaaed in commercial 
importance. Vegetable wax, and tbat prepared by beea, muiit be regarded 
as a concrete fcsed oiL Both kinda are indifferent to the action of acida, 
and contain a large proportion of oxygen, Mijrica wax before it is 
bleached has a greenish hue : its specific gravity exceeds that of animal 
wax \ it is harder, more brittle^ easily powdered, and melts more readily. 
It contains, besides, a good deal of a peculiar substance which is analogoua 
to stearine or stearic acid, and which for that reason u called myrkint. 
Beeswax contains a amaUer quantity of this ingredient, bnt a mnch linger 
proportion of emne, another constituent of wax. V^etable wax dissolves in 
boiling turpentine^ and combines with alkalis, forming a compound posaeaft- 
ing the properties of soap. 

Vegetable wax i& obtained txom two sx'^cies of palm, from seyeral 
ipecies of Afyrica which are par eTceUence the wax:-producing plantg, irom 
one species of iig, from at least one species of gourd, fium two speciea 
of sumach, and from other plants at present unknown. 

Wax obtained from plants of the Myrka tribe exudes from the 
surface of the firuiti?t, chiefly towards the time of their maturity. It ia 
exhaled in a liquid state, but soon hardens when exposed to the atmo- 
sphere, and forms a white powder which under the microscope displays 
the shape of minute scales. In most instances vegetable wax is secreted 
upon the fruit, in others upon the stem or leav^es ; but m all instances 
the essential properties of the secretion appear to He nearly identical. 

Cabnauba Wax (Copermcia cerifsra^ Mart. ; Cor^pha ccrifem, Camara). 
— ^The leaves of this palm produce a kind of wax, obtained by shaking the 
young leaves after they have been detached from the tree ; when each 
leaf yields about 60 grains of a whitish, scaly powder, which is melted 
in pots over a frre. ITiis wax is sometimes employed by the Brazilian* 
to adulterate beeswax^ and it has been several times imT^orted val^ (i^'^aSi. 
Bntam far the purposes of candlemakmg -, Wt Xiia Y^iiktm^^^i^Qis'^^ '^taa:*' 



322 ON VEGETABLE WAXES. 

has hitherto ba£Eled all attempts at bleaching. The palm which yields 
this wax is foimd chiefly in the northern districts of Brazil, either 
isolated or in immense numbers. 

Humboldt's Palm Wax {Iriartea Andicola, Spr. ; Ceroxylon Andicola, 
H. & B.) — ^This palm was foimd by Humboldt in the Cordillera at the 
Pass of Quindin, between Ibague and Cartago, not lower than 7,930, and 
not higher than 9,700 feet The lofty, noble trunks are covered with a 
coating of resin-like wax, — according to Vanquelin, one-third wax and 
two-thirds resin. This coating gives them a white and marble-like 
appearance, imparting a lively feature to the scenery. To obtain the 
wax, the tree must be felled, each treie giving about 25 lb. A man will 
cut down and scrape two trees a day. The wax is used, mixed with tallow, 
for making candles ; it is said to bum too rapidly alone. After scrapings 
it is merely melted and run into calabashes for the use of the vHlagenL 
It is sold in the town of Ibague, at the foot of the Quindin, at 3d. 
per lb., and is in considerable demand ; but it is abundttnt lusd eiisily 
tjbtained. Hitherto it has not been met with in European comnieree. 

Bahamas CANDLEBBfiRT Wax (Myrica eeriferay-^ThiB v thi 
eommon candlieberry myrtle of North America : it grows in the woodi 
bII over the United Btates, and abounds in the Bahamas. At thn Qtm 
Exhibition, specimens both of the wax and candles made thei«fir€3& wok 
exhibited firom Kew Brunswick. The method employed m AmeKica iof 
procuring this wax is by boUing the berries in a coppeir <xt Inrass TMsel 
for some time. Iro(n pots are found to darken and dond the wax Thi 
Vessel aft^ a sufficient titne is taken from, the fire, and, when oooi^ iid 
liardened wta. floating on the top of the water is skimmed ofL Moit d 
Ibe myrtle wax imported mto London during the past few yean has hut 
received from Nassau. 

Carolina OANDLSBtSRRY {Myrica CaroUnenmy-^ThiB appeals to^bet 
trainbler but a more valuable plant than the candleberry of tibe ij^ai^i^ 
ft floftrishes in light BUb4iumid soils, and has even been found to lium 
upon the sands of Prussia, where it was cultivated snccessfolly by II 
entzer at about half a league from Berlin. From the berries M, Svtaer 
sepanrated tiie wax, which retained its fragrance so powerfully aflwp ill 
manufacture into candles, that a single candle, on being lighted^ not orif 
diffyised a delightful odour through the room while burning, but even te 
a considerable period after its extinction. In America a fertile plant isnii 
to yield annually 7 lb. of berries, from every 4 lb. of which a pound d 
wax may be obtained. This wax is of a greenish yellow eolouci mi 
of a firmer consistence than beeswax. " The process by which tihelnx 
is separated from the berries is one of extreme simplicity, and conirti 
in throwing them, when collected in sufiicient quantityj into a knttji^ 
and water is poured in to the depth of six inches over them- 1^ 
Whole is then placed over the fire and boiled, stirring the benie» during thi 
ebullition, to facilitate the ^«]^«c«i.tion of the wax, which fonrte a mllifildiOB 
the surface, when it is skimmed oil andc^x^aiodk^doissK^gcL^ ^k&sb^ <do4kl| 
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ftee it from impuritit^ Wlien the wax ceases to rwe to Uie aurface, the 
berries a^e Femored and their place supplied by a fresh quantity, adiiing ta>| 
the origiiml water a qimatitj sufficient to peplace the waate by boiling. The 
aame proceta is pursuad ; and after this second batch has be&n removed, the * I 
wiude of the wa£er is lenfiwedj and freah parcela of berriea subjected to the 
same operation, tmtil a sufficiency of w&x shall have been abtainwL WlieH- 
a suStcknt maa^ to fofm a cake has been thus eeparated, it m spread nfion a 
cloth to dmiiL, after which it it drif^, melted a second lime to purify it, and^ 
then formed into cakes of a conveuient U'm for the market"^ Tint Rpeoiei '^ 
of candlaheny myrtle is found chiefly in the awimpy dietaicta of North . 
OarDlina. 

Cafe MtrHiS WAid—^There are five apedes and two varieties of th«« 
candle myrtlea (Mpica) indigenons to South Africa, all of which yiuld more < I 
or Lew the myrtle wai, now to a certain extent an article of comuicrcev 
For more minute detatls, the readier is referred to an ebdjottite ]>nper orir 
' V^;etable Wax from the Candleberry Myrtle,* by P. L. Siuimonds, Esq.^ 
ill the *^ Journal of the Pharmaceutical Society j' vol, xiiL, p. 416. 

Af^Hca cordijolia, — This apeciea' has lea.vea ioniewhat lieari>«ha|>ed,fi 
seasile, closely prmluced so as to be somewliat imbricatej and nith ei»rrated , ■ 
i2mTg^^ in one variety, and entire in the other. It affects a moister floil«4 
than the other Cape species; and though tli**y appejw to ilourifih in the pure f J 
sattda of the Cape Mt&y they are rooted in a better Hub-floil over which tiie I 
sand halt drifted and aceumulated. 

Myrka jEthiapka. — The leaves in this apeciea are elliptic in form, with f 
the loargin entire at the base, and serrated towards the point or apex. 1%*^ 
IB met with Ixith on stiff and light soils, and, mora £re*|uently than the , 
others, in rocky situationii. §1 

Mpica serratn. — The kavea of thia species are lanceolate, attenuated « 
towarda the point, fiharply serrate, and hairy. The catkins are bisexual, f J 
^th egg-shaped seale^!. It m common on all soOa in the Cape Districti < 
generally on kvel ground. 

Myrisa qu^jrifoHa.—Tho^ leavea are oblong, with bluntly-waved margina j- 1 
the young branches are downy, so as to have a velvety appeai-ance, Tlier©. j 
are two supposed varietiea in cultivation in the gaxdens of the English, 
residents, the one only diatingiiiBhed from the other by tlie leaves )>eing 
Biightly hairy at the base* This speeiea is often tbund in compoiiv with 
M^ terraia. 

Myrica laciniatu. — The leaves ai« oblong, linearly dividsi 
margin towarfis the midrib in a feather-like manner. The jaw^ 
are covered with resinous punctures. Catkins androgynous ai 
sealed blunt It is found principally in the George Bistriotj m 
on sandy loam or clay soiL 



* 'On the Oidtivtttion, kc., of Myricit C^mU 
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Other BpecieB have bi;en dei*cri"bed in tbe diatrict^ of Swell^idam MtA 
0«org«j but the above only have bet^ii id^ntifiiKl during recent years, 

Flrom an Appendix to Dr Pappe's *SOva Capensis* we extract the foUowiBf 
piiirtit^ti!«ri of collecting the berries, and extracting and preparing the wia: 

" A II villi (J j^ holU)W, fmin the e,he of a plute to that of a ecliepel measnis, 
placifd under tli*^ brunih with one hand^ while the other is emplojed is 
rabbiiiji oft thc^ l>enii'9, will be found the int>st "useful in collecting ih&i 
ftfim ihe bmnchcH : beBidea which, every person gathering berries ahdoH 
huvo a (!lotli the aht* of a small handkei^hief about hiis person; that, wh«rt 
a hu*«h whoHO viiirs are partly buried in the sand is met with^ the vine may 
lie lified fs'ently, the cloth place<l under, and when the berries are mbhed 
off, tht* vine njuy In; replaced without the slightest injury : a mnid hag to 
b* ki^'pt at hand to receive such i^Tuall quaijtities in the mean time. Wteit 
beiTJoa are found laj-ge and abundant, one man can gather two muids a ^J 
with, COM in thii* manner : such bi^rrie*, from being large, would reali« 
HIK of white wax Ui tht> ntuid. 

" With rew|H^ct to extracting and preparing the wax, dthongh I have ha& 
ckfecatoi-a made since tJie laat Agricultuml Show, by the uaa of which the 
prot^efta of extracting the wax is simplified, yet, for the benefit of partiffl 
who tnny not wit^b to incur the expense of such articles, I will here explaiJi 
the prot^ess by wliich the be^t specimen of wax then exhibited waa got tip. 

** A small *piantity of benies at a time was put into a pot of boying 
water, so prcj[>ortioni^d to iU ^iae us to admit each berry to have cast its wax 
tft Ihe iurfaee, Tliis small t[uantity wa^ not iu the water more than two 
minuter when ikiniming commenced, the lienies being stirred gently with 
a ladle dnring that tiina. Urn wax was then Bkimiaed off rapidly, t^ avriid 
tlte colour from the pulp. To rect^ive the skimmings, a small keg, with 
one end out, was prepai'ed ; over this end two flannel strainers were 
f«»tened« through which ihe wax was strained, and when the keg was ftil!, 
the wax l>eing yet a litpnd, -wm again strained through flannel into a motdd 
that gave it i*htt|>e, Aftur each .^kimndng, tlie boiler, l^eing too large for 
n^nwval witlt faeUity, wn& balvd of its contents, water and all, cleaned with 
mop aud httt watrr, rt^filU^l w ith waiter eitht^r cold or otherwi^, and tlit 
flrr appli^nl >\ itb all de^patvh. 

** Tliifi having bc«xt perfotiuc'd in the open air, an hour was often co^ 
mtmeii brtwt^en iwch pfoeiwe in getting the water up to boiling heal, whife 
tlie pfUCCie itself did not occupy nior« Iban five minntee from the timie lis 
Iwmitifeit'lmltnto the boiler until the skimming oeaBed. To mm m 
iHQch time and labour, ib^ weces^ty for ioiiM^iiig wyi^^kh to ei 
lll« benie^ in the Kviler bfcm^e Apt^ftrent ; lieiM« 
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it was tt> QToid t!ie colour by despatdi ; the decayed pulp conveying Or 
daikish, and the juice of it a grtieni&h colour to the wax, Tlie otliei' defecate^ 
is adapted lo tiie lorries in their seaflon. It ia of iron wire, and hajs a d&sli* 
The benieF, when sound, well winnowed and picked, will admit of their 
\mmg tossed about a little^ either before or when full ripe. Tlie vanee of 
the dash are so shaped as, when set in motion, to hitch the beirie^ in sue? 
eea^ion towarda the siirfaee of the water, thus affording adilitional facility 
for eai^h berry being rid of its wax. The application of either of these 
instruments with a brasa strainer and cock fitted to a mould (that will be 
produced at the saiue time), wOl save foiip-filths of the labour and time lost 
in preparing water, gathering fuel, baling, mopping, and straining, aa 
described in the former process. In working either, one minute and a half 
will suffice for its immersion irith the benies in the boiler; more time than 
this will extract the jiuce and diaeolonr both tbe wax and the water. The 
dregs and other substances that may have escaped in cleansing being 
retained by the defecator, some warm water should be at hand in which to 
linse it after every second or third iminei-aion. By attending to this pai^ 
ticular, and to the time above f*[>ecified, the same water svill answer all day, 
replacii^ig that, of course, which was taken out with the wax in skimming, 

*^ The wax being the produce of the pidp^ it is to be observed that the 
latter wUl retain more or le^s of the fonuur until tlm berriea are quite ripe. 
To ascertain this^ let the benies remain in the water some time after 
skimming ; and ahoiiJd any wajc appear, it will be of the colour of the juic^ 
and will show at once that the hemes are not ripe. However, as wax 80 
made is objectionable only from iU colour, and ii valuable to the farmers 
and their servants, it may be procured by a second skimming until the 
"berriea are seasoned, — care being taken that such skimmings are put into a 
separate vessel from that in which the first skimmings are deposited Tliese 
remarks are applicable to parties who, having commenced making wax at a 
distance from their homeSj may not find it convenient to return and wait 
for the projjer seasom 

'* I will conclude Mith remarking, that I have not found all the bushes in 
any locality bearing benies the same year, and the coarsesst kind have not 
home at aU during the last five years, while others have home yearly, TMs 
would indicate sexual properties : yet, whilst admitting the possibility of 
iueh qnalitiea, I am aware that a large portion of bushes are barren both 
from age and from an unfavourable position— having had berries at Deep 
Bivet in 1850 from bushes that lutve not home since ; and having found 
the lierries in my own neighbourhood drop fi-om the buiihes before attaining 
half the usual si^e, year after year, some of them not even appearing larger 
than pin-heads, 

" I have not found the plant bear under the foni-th year in any situation,'* 

Azores CANDLEBESuy {Myrka Faya). — This MyHca is a native of 
the Azores, or Western Islandsj and Madeu-a. Tlie benies are affirmed to be 
iriferons, like those of the other ^peciea*, but wh^th^x iW^^ia^^ssi^s/^^^Kiy*^ 
and employed to any extent, we are not aX ^T^ftftiiV mlOTtaft^. 

Colombia Wax {Myrica macrocarfu^—Ti^ ^^^\*^^\fe!L^^si.%^^jS^"^^ 
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wax, of which specimens only have as yet been seen in this countiy, btii 
which does not appear to diffeor from tiie myrtle wax of the Bahamas. It 
is employed, as we are informed, for mating candles in the country in which 
it is produced. 

Scotch Mybtlb (Myrica ^oie).— The benies of this indigenous little 
•ihiub wiLL yield a small quantity of a hard, greenish wax, upon bcdng thrown 
into boiling water. But the quantity yielded is so small, and the expense 
:of collecting so great, that there is no probability of its being met with as 
an article of commerce. This wax has a slight aromatic odour, similar to 
that which the plant possesses in a greater d^ree. 

St Dohinoo Wax.— At the Great Exhibition of 1851, Sir R Schom- 
Jl>urgk sent specimens of a peculiar vegetable wax, and candles made tiiere^ 
from, from the Island of St Domingo. This wax is of a yellowish eclour, 
.with a greenish tint, hard and brittle, but otherwise much resembling the 
•candleberry waxes. No information was given of the source &om whencte 
dt was procured, but it was doubtless derived from a species of Myrictu 
-The plant is stated to be abundant in the northern portions of tfa« 

Japan Wax {I^us swicedanea, L.) — ^This hard white wax & now 
A considerable article of export from Japan. It was formerly generally 
.Been in round cakes of from 4 to 4^ inches in diameter, €ind 1 inch tibick ; 
i>ut since the opening of the ports of Japan the importation has so largely 
increased, that it is now commonly received in large square blocks or cases, 
each of an average weight of 1331b. The fusing point of this wax is 
from 125 to 130 deg. Candles are commonly made of this substance 
in Japan. Dr Macgowan states that the Japanese are cultivating these 
little plants in all comers of their gardens, and in every spare nook of 
ground, for the sake of the wax, which is now becoming such an important 
article of export from the empire. Japan wax is softer, more brittle and 
jEatty than beeswax, and is easily kneaded. It contains twice as mucii 
oxygen, and has a different composition, consisting of palmitic acid united 
with oxide of glyceryle. 

Vegetable Wax {Bhus vemicifera, D. C). — ^It is affirmed that ti^ 
iseeds of this plant, which is indigenous to Japan, contain also a tallow-like 
oil which is employed in the manufacture of candles. Some of the Japali 
wax met with in commerce may consist either entire^ or in part of wax 
produced by this plant. 

Pebtha Wax {Benincasa ccrt/«ro).— The jfruit of this cucurbitaoeous 
jdant secretes upon its surface a waxy substance which resembles the bloom 
found on plums and cucumbers. In this instance it is produced in suffi- 
cient quantities to be collected and made into candles. 

Birch Wax (Betula nana), — ^Dr Royle states thart liiis Mcdi yields a 
Wax very similar io that afforded by the different species of Myrica. 

Getah Lahob {Ficua cerifera), — ^This species of fig, which ^ foand in 
ti>e l^»M of Sumatra, yields a kind of waxy secretion, which is known 
there under the above name, and is made injco casLdi<^. 
a^4M F0DJiM.^A kind of ^teea wax isom"KiikftTv ^ isaaJa. SifiisKBg^ \s^ 
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the Eutem AitfciyiiigOy Ijtpg la thf «&a£ of Snmain) waa exhiyied at lh« 
GTe«t EzMtiition of 1S5L It nuiy Iwve iieea thB lame as tbst obtamed in 
%h& xiei^bonf^iBltpii of SnaiatiB $RxmJF%em e&riftra, asul abaady aUiijod < 
to tmder itg luliie SHBe flf Qe^ Ijilipe. 

GoOGA3iAlN>X''^A tzial ims been teeetitly niAde in the BureeTy-gardtiis 
labtiehBd bf the French GuTeminent in AJgerU to eultiTaie a trtM 

' i» fivroike, «hich k called the Gtmgamadow^ or wiuc-tree of Cayeimo* 
' Thk tree fttmbha^ a kind of wax ^jtattly simlW to thjil in ctmimoft u^, 
stld fwnarwniiig all the neefol pTupertieA of beo^waie^ The tree growfl 
&eify,aad costs HMk ; and it ha£ been calcnlated that lench full-grown stem 
ivill jrield fivns 45 to 50 ih, of wax aimuaUy. A qmuitity are about tu b« 
planted oo the G<»F€a-imie£it lantls. 

Maftkba-^A kind of vi-geuhk wai may be obtdued at Moaamliiqtie, 
on the «ialein ooa^ of Afrk% which would be ATiiihiMe for the iimiinfiiu^ 
tore of eaiidh& It wfts lecently analysed at the lixtciiriiatiotial Exhiljiliam 
of Fadfl : the adamated qiaaaitity obtained annually i^ Mjim) lb. Tbo uativa 
same of the tfee whkh secpet^s thii^ subitaDoa is Muiiand. It k olii.urM a 
hk the laageiit *niaiitides at J uliambaa. A coiumuuimlion on ihi v.,ia 
was fnade to the loititute of France l^ MM, 0]i-v(;ij-a Fiiaeatf;! ixtid J. 
BoRW. In 1857, 746 cwt« of Tegeiahle M^ax^ valneti at :i,l70/., WL*t« 
imported ; in 1858^ 2,081 cwt, of ih^ valiie of B^b'Ul ; lUid in l^fii, 
31^47 cwt, of theTalue of no,4t>6i, " . 

-1 
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MAUVE AND MAGE24TA. 

BY ROBt:KT HUNT, F.R.8. 

The ancients prided theanfielvea upon the ^v^m^VM- pf tli« Ttftrmn 
J^BTpk, obtamed by a peculiar proct^fi from oii€i i>i th|3 MolUnca of thi 
Mg^m. Sea. The niodenu* nmy, with Ear more roanon, h^ proiid of tb:4r 
jperjtin**-* Purple, (lerive<i, by the refilieineiita of chendcal tcifltioe, flVltt 
rtfee matter of our gasworks. 

To th^ itory of ih& modera colour wo invite attention, pi i i d 

Tinder the geiteric term given above, ori^iriuafiTr- ^^^ 'i- - m 

v^Ltor, Mr W. H. Perkina, we indiidv Mauve, B 

Boeeine, Violiae, Fuchsiaciae, and thoee otht^r bt^auUi ui < . 1 1 

which are produced by our dycra in silki wool^ or cotton. 

When a lady arraya hersell in o fine ejcample of " 
in either of these eoloiire, she cannot 
pleasure to the.Bcience tliat prodiwsod 
whkb there woe eo mnch depth, tjr 
■which becomes ollemively obtrusive, 
they are neither the rose, the violet, i 
qstrmotheJ^ prided, but they are ^ 




328 MAUYX AND MAaSNtA. 

dyed sorfiace has a power peculiarly its own, of separatiiig two or more layt 
from the source of all colour, light, and of sending them off in most har- 
monious combination. The philosophy of colour may eventually engage 
our attention, when the causes producing the much-admired tones of the 
Mauve and Magenta can be elucidated more satisfactorily than we can do 
now ; at present, we are limited to a dear but concise description of the 
processes by which we have obtained the dyes whose names are taken 
for the heading of our article. 

A piece of wood and a lump of coal have no particular resemblance to^ 
each other, but they belong to the same family ; they are very near reht* 
tions. The coal we bum, and which is dug from a thousand feet below 
the present surface of the earth, with most laborious toil and under cir- 
cumstances of peculiar hazard to the miner, was once a forest growing in 
luxuriant beauty, in the splendour of a tropical sun. Myriads of ages have 
elapsed, mountains have been worn down, and their Mris strown over the 
buried forests. Hundreds of yards in thickness of sandstone and shale 
have to be pierced ere we reach our buried treasure, more valuable far than 
the << hoarded gold " of the enchanter Merlyn. In the deeps, and in the 
darkness of these rock formations, chemical changes have gone on, resulting 
in the production of that coal which gives to our country her commenaai 
supremacy, and to our ladies — ^Mauve and Magenta. 

We have to take our coal to the gasworks, and there we subject this- 
natural product to a destructive distillation — as the process is termed ; we 
obtain the gas with which we illuminate our towns and our houses, and 
the coal yields by the process, at the same time, many other things. 

The simplest illustration of gas-making may be obtained by taking a 
common tobacco-pipe, filling the bowl thereof with powdered coal, and 
covering it with a piece of clay. If we place the bowl of the pipe inverted 
in the fire, we shall find, as it becomes red-hot, that, first, a liquid will 
distil over through the stem — ^this is the fluid product — and as the heat is 
increased we have a gaseous body, which will take fire, and bum steadily, 
on the application of flame. Precisely the same process goes on in our 
tobacco-pipe as occurs in the open fire, with one very important exception 
«— the products are not allowed to combine with the oxygen of the air. By^ 
heat we decompose the coal : the elements thus separated re-combine among 
themselves ; and thus it has been proved that we can obtain — 

Seven solid products ; nine gaseous compounds ; six acid substances ; 
eleven bases, or compounds capable of uniting with acids ; and no less than 
fourteen neutral bodies, many of them of a very remarkable character. 

Coal is, chemically, a compound of carbon with hydrogen, oxygen, and 
nitrogen ; and it is by the interchange of these four elementary bodies, in 
varying proportions, that the forty-seven bodies are obtained. 

Among the eleven bases is a substance named Aniline; and as from this 
body all the colours of which we have to speak are procured, it merits an 
especial description. 

Formerly, at our gasworks, everything was regarded as a waste product 
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L vinegar h&ye been obtained from them. Fresh varietieaof potatoes An 

iOfnetimed mked from seeti 

Previous to the geneml use of the common potato, coneidemhle quan^ 
titieft of the hatata, or sweet potato^ were importefl into Enj^land from 8pam 
and the Canary Islands j and this is the potato alluded to by Shakspeam 
and other contempoiarj writers. Its use is now entirely fiuperaeded hert 
by its more hardy and fialatable livaL In tropical countries, however^ it 
is still esteemed a whole^me and pleaaant vegetable. The roots, when 
loaeted or boiled, have a sweetiah mucilaginous taste, more watery ami 
more insipid than the common pot^ito, but wiiolesome and nourislung. 

In Geraide's time (1597), Virginian potiitoes, as they were then called, 
were jnat beginning to be known. The sweet potato had been pre^ 
vioudy used as a kind of confection at the tablea of the rick Of these, 
Qerarde says, " They are naecl to be eaten rosted in the ashea j some, 
when they be so rested, infujie them, and sop them in wine ; and 
others, to give them the greater grace in eating, do boile them with prunes 
and so eat them ; and like wise others dress them (being first rosted) with 
oile, vin^er, and stdt, every m^n according to his own taste and liking ; 
iiotwithjstanding, however they be dreased, they strengthen, nonrish, and 
eomibrt the bodie," &e» These were sold by women, who stood about the 
Exchange vdlh baskets 

The same writer says of the common potato, which for a coniide^ 
able time after itfl introduction was a rarity, that " it was likewise a 
loodi^, as also a nieate for pleasure, eqnall in goodnesse and wholesomenease 
unto the same, being either rftsted in the embers, or boiled and eaten with 
oile and vinegeTj or dresaed any other way, by the hand of some cunning in 
cookerie," They were originally hut the size of walnuts. 

The kisi^ing comfits of Falataff were principally made of sweet potatoes 
wid eringo roots. Potatoes were at first cultivated by very few, and 
were looked upon as a great delicacy. In a MS. account of the 
household expenses of Queen Anne, wife of James L, who died in 1618^ 
and which is supposed to have been written in 1613, the pui-chase of 
a small (quantity of potatoes ia mentioned, at the price of 2s. a pound. Pre- 
viously, however, to 1684, they were raised only in the gardens of the 
nobility and gentry ; but in that year they were planted^ fox the first time, 
in the open fields in Lancashire, a county in which they have long been 
very extensively grown. 

Sweet potatoes are largely cultivated in some of the Southern & 
of America, as well as in the Bermudtis and West India Islands, 
principal American markets for them are the citiea of New York, 
delphia, Boston, Wilmington, Delaware, and Baltimore. "^^ ^"^ 
varieties The State of Georgia alone raises abon 
Sweet potatoes aits not very popular in Engle 
given by frost to our own potat^jes is not gen 
of the aweet potato has been likened l^ son 
intimately mixed Sweet potatoes camaot 1 
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Tlik Ust mi^t be ooiusiderably extended if these were anjr mwm 1m 
■o doing. Our purpose ia answezed if we have inffiriently explained litt 
floUToes from which are now procured this cUm of charming ooloursy befon 
which the boasted Tyrian, or Imperial Pnxpley must pale. The cohmr o\h 
tained frcmi the shell-fish does not i^)pear to have been a pennaneut edooi; 
though costly, it was evanescent The Mauve and Magenta are penaaunl 
colours. light does not bleach them ; the weaker adds do not stain tibeiM 
the colour is dq>endent on the oxidatioii of the base of it, whaream, m naari^ 
all other colours, the action of oxygen is to destzoy the colour. 

The power of chemistry is exemplified in this diaooreiy, aad tfazani^ it 
physical science teaches us a zemaricabde truth. 

Aniline is formed in the Indigoferm Afiil, or Indigo Flant^ in the pnoai 
4of vegetation ; and we find Aniline existing in the coal that has beenbuzisd 
myriads of ages, deep in our solid rock formations. 

Every organised form is the result of the action oi the solar xaya. Dm 
woody structure of a plant is only formed imder the influenoe of lig^ and 
for every equivalent of sunshine an equivalent of wood is forsied. So d 
the vegetable juices, and so of vegetalde colours. In Nature's arcana ^ 
Great Alchemist changes light into Colour, and from the ImpondcnUs 
Powers, material forms are created, the quantity being always ia exact fBD« 
portion to the amount of solar influence brou^ into action xm matter. 

We may perhaps be able to render this intelligible to the unscientific 
leader, by taking an example from another department of jsdence. Eleo- 
tricity is always developed during chemical change. The galvanic bottny 
is m€Krely an arrangement for taking advantage of this. A plate of one, 
when placed in water, rusts, or oxidises — ^taking its oxygen, to form Oxide 
of Zinc, from the water. For eveiy grain of this oxide formed, an equivaknt 
(an exact quantity) of water is decomposed — and an equally exact propof* 
tion of electricity is liberated. If near this xinc plate a piece of /copper ii 
placed, it collects this subtile Power ; and pixivided we attadi to eachpsssi 
0f metal a wire, and carry those wices into another vessel of water, holding 
a metal in solution — say coppea>-*a xemarkable action takes jdLace. TSis 
filectiicity obtained by the oxidation of the metal, zinc, in one vessel, paMM 
over by the wires into the other, and there it precipitates precisely Us 
same proportion of copper as was required of zinc to develop the electricity 
in the first vessel. 

The Sun is repxesented by the galvanic axanrngement. In that eA 
matter is continually changing its form to produce Light, Heat, and other 
Physical forces ; the connecting wires are the sun-beams, and our .earth ii 
the .second vessel— or the recipient-^upon which a corresponding change of 
matter is effected— the agencies being absorbed in producing the nmterial 
effect. That " every dust is w£ighed in the balance,*' we are told by the 
inspired poet ; and this beautiful truth is proved to the satisfacticm of the 
human intellect by the labours of the philosopher. 

•. By the aionlight the face of early Natuns was covered with y^etable 
forma, and the Foivvvm «ii>aiiaYin% iiQm >ik<^ «vijv -^^t^ used (expended) in 
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their produotion. The tree f^yf in mt&, and the leaves And the flowCTa 
were almndant, or otherwise, and palely or in tinsel v coloure<l, according to 
the degree of siinghino pourtd upon them. Decay coraes over the ]ivjiig 
foresti, «nd they gradtially change into the form which we name coalu W« 
dig this from the eaTtli, and we aubmit it to the destnietive chemistry of 
tihe gasworks, Qm m obtained ; we employ it for all purpoeea of iUimiina- 
tioB, and there arc other products left behind, Tlie c[naBtity of light we 
obtain from the ga.i produced by a given weight of eoal h exactly the 
quantity of Ligkt which was nece&sary to complete the growth of the plants 
from which the coal was formed ; m that we are actually in our library, 
writing thid brief essay, wamted by the Heat, and illuminated by the Light, 
which was flooded upon this earth long before it was titted to he tlie abode 
of man. Again, the Mauve and Magenta, with, their allied coIouiib, are due 
to those mysterioiiB foi-ces w!iich — we scarcely yet know how — give colour 
to Nattire, They were produtied in the very youth of the world, and have 
been stored until now in the earth*a receeaea. 

The lady clad in Mauve or Magenta, modern though these coloum be, 
walks abroad, into the sunshine of to-day j im tints produced by that same 
orbj agee before Eve, the mother of mankind, had been taught to clothe 
hexself in the vegetable beauties of the Garden of Eden * 
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THE POTATO AND ITS COMMERCIAL PEODUCTa 

BY TKB IDITOB. 



The potato productSj and their econoniic uses, and the industriee they 
evokC;, ane more extenaive than may be generally supposed by those who 
iiave considered this tuber only as it appears in its edible form 
ki our dinner-tables; and the preparation and appKcatiou of many of 
its subsidiary products are not so generally kuowii as might be dedrairle. 
Of all our root crops, none is more valuable than the potato ; it f umishea 
nutritive food to man and beasts aud is one of the most important eonta* 
butions to the Old World which the discovery of the Kew ^ave» 

It is considered by political economiatSi next to wheat, of the greatest 
importance as human food; leaving out of view the circumstance that> m 
times of scarcity, it afi'ords food fuUy three months earlier than the oea-eal 
grains, Aa compared with wheat, its nutritive properties are compara- 
tively low ; yet one acre of potatoes gives more food for man than tw<i 
acres of oats* Tlie potaah and the soda present in the potato are con- 
sidered to form important elements in itis adaptation to nutritionj as ft 
source of supply of those substances to the animal economy. Approaching 
as it does somewhat closely in its composition to rice and the plantain, 
which constitute the food of large masses of the human lacei the potato 
is yet superior to these in nutriment 

- ^' * From the *St J*metf^%H^m%' 
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Different varieties of potatoes yield, as the following table shows, yerjr 
different quantities of starch. 



« 


Btaroh. 


it 




ii 


Wster. 


Bed potato 

Germinating potatoes - - 
Kidney potatoes - - - - 
Large red potatoes - - - 
Sweet potatoes - - - - 
Peruvian potatoes - - - 
English potatoes - - * - 


15-0 
15-2 
91 
12-9 
151 
15-0 
12*9 
13-3 


7-0 
6-8 
8-8 
60 
8-2 
6-2 
6-8 
6-8 


1-4 
1-3 
0-8 
07 
0-8 
1-9 
11 
0-9 


2-2 
3-7 

1-9 
1-7 
47 


75-0 
730 
81-3 
78-0 
74-3 
76-0 
77-5 
731 



The following is an analysis of the potato^ given by Mr Calvert : — 

Water 7400 

Starch -------- 20O0 

Epidermis, cellular tissue, pectose, pectuie ; 

pectates of lime, soda, and potash - - 1-65 

Albumen 1*60' 

Asparagin 0*12 

Fatty matter 0-10 

Sugar, resin, essential oil 1*07 V 4*35 

Citrate of potash ; phosphates of potash, lime, 
magnesia, silica, and alumina ; oxides of iron 
and manganese ------ 1*56^ 

lOOOO 
Besides its ordinary use as human food, the potato is employed in rea^ 
ing live stock, and in distillation. Its fecula wanting gluten, does not 
undergo the panary fermentation ; but it may be so mixed with wheat floor 
as to produce good bread, and it is applicable to other purposes of domestic 
economy, while the use of its starch is extending in various forms. 

The results of examination on the comparative yield of starch in tin 
potato show that, while it abounds towards the latter part of the season, 
it decreases when the tubers begin to germinate in the spring. It was found 
by M. Pfaff that 2401b. of potatoes left in the ground contained of starch, 





lb. 




lb. 












In August - - - 


23 


to 


25 


or 


9-6 


to 


10-4 


per cent 


„ September 


82 


99 


88 


M 


18-8 


» 


16-0 


>9 


„ October - - - 


32 


» 


40 


» 


18-8 


» 


16-6 


99 


„ Nov. to March - 


88 


» 


45 


99 


16-0 


» 


187 


yy 


„ April - - - 


88 


» 


28 


» 


16-0 


w 


11-6 


» 


„ May 


28 


» 


20 


W 


11-6 


» 


8-8 


» 



The quantity of starch remained the same during the dormant state of 
winter, but decreased whenever the plant began to grow and to require a 
supply of nourishment 
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The manufacture of starch from potatoes is carried on to a very large 
extent in France, not leas than 27,000,0001b. being produced there 
annually : from 50,000 to 60,000 tons of potatoes are used for this purpose 
in the neighbourhood of Paris. In this country also potato-starch has of 
late been manufactured in considerable quantity, and sold for food under a 
variety of imposing names. Some of the starch sold as Indian com starch 
is usually potato-starch, with various slight additions to impart a flavour. 
The potato flour and English arrowroot met with in many Italian ware- 
houses in London are the same substance. 

The operations for extracting the starch from the potato are as follows : 
1st. Washing the tubers. 
2nd. Reducing them to a pulp, by rasping. 
3rcL Pressing the pulp. 
4th. Washing the rough starch. 
5th. Draining and drying the produce. 
6th. Bolting and storing. 

Ist. The washing of the tubers requires particular attention, any dirt 
left on them being injurious to the purity of the starch. The water itself 
ought to be perfectly pure and clear. An open cylinder, working in a 
trough into which a stream of water can be constantly pouring, is the best 
method of effecting it 

2nd. The rasping is accomplished by cylinders made of sheet-iron, 
roughed by having holes thickly punched in it from the inside, so as to 
form a grater. Or, if a more expensive and durable machine is required, 
the cylinder is furnished with iron cutters set in wood. This is placed 
nnder a hopper similar to that of a com-milL The cutting cylinder is made 
to turn rapidly — say from 600 to 900 times per minute ; but the quicker 
this is done, the more effectual will be the separation of the starch, &c. in 
the tubers. The cylinder should be about 16 inches long, and 20 
inches in diameter ; and such a one, revolving by means of multiplying 
wheels 800 times per ^minute, will reduce 50 bushels of potatoes per hour 
to a perfect pulp. It may be worked either by water, steam, horse, or hand 
power. 

Srd. The pulping being effected, it is passed through a wire sieve ; and 
the cellular tissues, which constitute the coarser parts, are separated, and 
must be pressed, to extract from it what starch still remains. 

4th. Water is poured on the pulp whilst passing through the sieve. 
This is run into vats, in which it is allowed to settle. When quite clear, 
the water is poured off, and a fresh supply put on. 

5th. When the starch is perfectly clean, the water is finally poured off, 
and the starch taken out, and laid on a clean floor, where it soon becomes 
hardened and consolidated into a firm cake or mass. 

The sixth process finishes the operation, by breaking up the mass into 
flour, and passing it through a bolting machine like those in a flour-mill, 
which prepares it for sale. 

Any machinist is competent to fit up the necessary apparatus, either 
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Upon a large ot small, cheap or expensive seale. No grower of potatoes 
to any considerable extent ought to be without this addition to his agri- 
cultural implements or machinery, especially in those x)art& of the country 
where it is difficult to dispose of a crop of unsound potatoes, and it may not 
be convenient to consume them by cattle or pigs. In such cases, the 
diseased tubers are scarcely worth the raising. The money produce of 
manufacturing the potatoes may be stated as follows : 

One ton of potatoes, or 2,240lb., produces, at 17 per cent, X s. d. 
3 cwt. 1 qr. 161b. of starch, at 221, per ton - - - 8 15 

One cwt of residue - -0 110 



£4 6 

Against this must be charged the expense of manufacture, and the wear 
and tear of machinery, neither of which is at all costly, as they do not 
require skilled labour or complicated machines. 

Were it not for the excise, the starch, when extracted, might easily be 
converted into sugar by a chemical process, every cwt of starch (1121b.) 
producing 1401b. of sugar. This process, however, is both complicated and 
expensive, and would only be remunerative upon a large scale, which is 
not the case with the manufacture of starch, which may be performed by 
women in even a less expensive mode (on a small scale) than the one I have 
described. 

The proportion of starch contained in the tubers varies from 12 to 23 
or 24 per cent ; and the average may be about 16 or 17 -p&r cent At the 
latter rate, a ton will produce 3801b. of starch. The price also varies 
according to the proportion between demand and supply. It is sometimes 
as high as 30Z. per ton ; and in 1847, when so much was manufactured 
from the diseased potatoes, especially in Ireland, the price fell as low as 12t : 
but it is seldom lower than 20^, and probably from 22^ to 24^ may be 
reckoned as the average. It is extensively used by the cotton manufac- 
turers in the North of England and Scotland ; and a great deal of it is sold 
by the grocers as arrowroot, to which it has a great resemblance. 

The residue, of which about 5 per cent remains, after being pressed and 
dried will keep any length of time; but, if suffered to lie in a damp 
state, it very soon becomes putrid and worthless. If properly economised, 
it is a valuable food for cattle and pigs. When dried, the pulp is worth 
from 10^. to 121, per ton. The water in which the pulp is washed contains 
the soluble constituents of the potato, and is used in France as liquid 
manure with considerable advantage, especially in the neighbourhood of 
Paris, where large quantities of stai-ch are made. 

Thus every particle of the healthy or even diseased potato, if properly 
economised, may be turned to the profit of the grower. 

Mr John Towers states that — 

Ist From 81b. of wnpeeled potatoes he obtained — lb. oz. 

Amylum, or starch ------ 1 6 

Pulp, pressed by the band - - - - 1 il 

The loss in watery ox soluble maXiex - - \ Vb 



ZHS POTATO AKD ITS COMMERCIAL PRODUCTS. 339 

Snd. From 81b. of peeled tubers — 

Amylum, or starch 13 

Peelings 16 

Pulp, prewed 1 14 

Loss 3 10 

Thus the yield of starch was decreased by peeling ; whence he inferred 
that potatoes should be cleaned by brushing under water, and then boUed 
tiwpeeled— or, as we say, " in their jackets/* 

Pure starch of the potato, in common with Indian arrowroot, is nearly 
allied to sugar ; and by not containing azote, or nitrogen, cannot nourish 
and support animal muscular tissue. Hence, however starch and sugar 
may tend to produioe fat, and to sustain the respiratory processes, we cannot 
ocmsider either of them calculated to build up and support the human 
frame. 

The shoots of germinating potatoes contain a small quantity of sola- 
nme, an extremely poisonous substance, which constitutes the active 
ingredient of the deadly nightshade, another of the Solanums. The germs 
developed in the ^ring contain a very sensible quantity of this poisonous 
principle. The tuber itself sometimes contains a small quantity, which it 
readily yields to water. If germinated potatoes (with the germs remaining) 
are emfdoyed in the preparation of potato spirit, the residue contains so 
large a quantity of solanine, that cattle fed with it become paralysed in 
their posterior extremities. This is by no means a rare instance of the 
contiguity of aa active poison and an amylaceous substanca In the tuber 
of Arum maculatum, for instance, from which Portland arrowroot is made, 
starch is associated with an acrid principle which gives it a purgative pro- 
perty ; and in the root of the bitter cassava {Janipha Manihot), from 
which the Braiiliaii tapioca and cassava meal are prepared, the starch is 
accompanied by hydrocyanic acid. But, fortunately, the poisonous matters 
naay always be removed by extremely simple means. They are invariably 
soluble with facility in water ; hence the process of washing in cold water 
suffices feat their removal 

In the West Indies^ and Demerara, the cassava starch is exposed to a 
moderate heat, when the prussic add, which is extremely volatile, is 
entirely dissipated in vax>our, and the concentrated watery extract, previ- 
ously poisonous under the name of *' cassareep," forms a condiment and 
seasoning of the flavour of soy, which, from its antiseptic properties, is the 
basis of the well-known negro mess termed " pepper-pot." 

Potato starch may be known from true arrowroot by rubbing a little of 
it between the finger and the thumb, when it will be observed that the 
potato stardi is softer to the touch and more shining to the sight than 
fUTOwroot The microscope is, however, the most important agent in 
i^ifl tiTi^ y niftbing the different starches from each other, and by it we can 
readily detect potato starch. We recognise it by the size, shape, and 
structure of its grains, and the numerous concentric rings visible on its 
surface. Though the size varies somewhat, yet on the avera^. it exceftdv 
that of other commercial starches, alwaye excei^\AXi?, lous \w mw^.^V^'^^ 
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grains are usually rather larger. The actual size of the grains varies firom 
•OTT to r?r of a line in diameter. The shape of the larger particles is ovate. 

The quantity of starch obtained from potatoes, as we have already 
shown, is subject to considerable variation. The proportion in 

100 parts of the kidney potato is 28 to 32, Dr Pearson. 

„ „ potato, various shaws 18 „ 8, Vauquelin. 

„ „ Champion 15 „ 9 

„ „ Chair rouge 12 „ 2 

„ „ L'Orpheline 24 „ 2 

All starch in potatoes is confined very near the surface ; the heart cott- 
tains but very little nutriment. Ignorance of this fact may form a 
very plausible excuse for those who cut off l;hick parings in preparing 
potatoes for cooking, but none to those who know better. Circulate the 
injunction, " Pare thin the potato skin." 

In manufactories, the maximum quantity of starch obtained rarely 
exceeds 18 per cent ; and it deserves especial notice that frosted potatoes 
yield as much fecula as those which are unfrosted. 

The potato may be preserved in a dry state by washing the tubere 
well in water, then subjecting them to the temporary action of steam, 
by which the skins are readily detached, and finally slicing them into thin 
pieces, drying them, and grinding the whole into a powder. Of this, 
bread may be made by an admixture of wheaten flour or oatmeaL 

Three qualities of potato meal are obtained in grinding, — ^fine, middle, 
and black : 1 lb. of bran or refuse is obtained from 12 of meaL 

The manufacturers of potato starch in Germany use a very simple 
process for determining the qualities of their potatoes. They prepare a 
solution of salt of a certain density, into which they throw the potatoes ; 
all those which float are considered too watery to be profitably used in the 
manufacture of starch, and are rejected. By taking a number of vessels 
and partially filling them with solutions of salt of different densities, and 
then successively introducing the roots into one vessel after another, until 
a solution is found in which they nearly float, we can ascertain in a 
rough way its relative quality when compared with another root. 

The potato starch, when separated from the pulp and dried, has still a 
peculiar rank taste, which renders it disagreeable for food. To remove this 
nauseous odour and taste, it is washed with a weak solution of carbonate of 
soda, which renders it perfectly sweet. Besides its application in the 
manufacture of artificial tapioca, sago, vermicelli, &c., it is also used in 
large quantities in print-works for thickening colours and finishing goods, 
and also as a substitute for wheaten starch in laundry purposes. The 
Glenfield Company were the first to introduce a preparation of potato farina 
having the advantage, when boiled with water, of forming a clear fluid 
which gives to net and other fine fabrics a transparent appearance, instead 
of an opaque one. This the Company effects by mi^ng with the starch a 
trace of sulphuric acid, which is sufficient to convert the insoluble starch 
into the soliihle substance dextrine. 

(,To \» coiitovxB^.^ 



THE BEAD-TRADE OF EASTERN AFRICA. 

The lucrative bead-trade of Zanzibar is bow abnost entirely in the hands 
of the Banyan capitalists, who, by buying up ships* cargoes, establish their 
own prices, and produce all the inconveniences of a monopoly. In laying 
in a stock, the traveller must not trust himseK to these men, who seize the 
opportunity of palming o£f the waste and refuse of their warehouses : he is 
advised to ascertain, from respectable Arab merchants on their return 
from the interior, the varieties requisite on the line of march. Any neglect 
in choosing beads, besides causing daily inconvenience, might arrest an 
expedition on the very threshold of success : towards the end of these long 
A&ican journeys, when the real work of exploration commences, want of 
outfit teUs fatally. The bead monopolisers of Zanzibar supplied the East 
AMcan Expedition with no less than nine men's loads of the cheapest 
white and black beads, some of which were thrown away, as no man would 
accept them at a gift Finally, the utmost economy must be exercised in 
beads: apparently exhaustless, a large store goes but a little way; the 
Bodnor purchases of a European would average ten strings or necklaces per 
diem, and thus a man's load rarely outlasts the fifth week. Beads, called 
by the Arabs kharaz, and by the Wasawahili ushanga, are yearly imported 
into East Africa by the ton — in quantities which excite the traveller's 
surprise that so little is seen of them. For centuries there has been a 
regular supply of these ornaments ; load after load has been absorbed ; 
but although they are by no means the most perishable of substances, and 
though the people, like the Indians, carry their wealth upon their persons, 
not a third of the population wears any considerable quantity. There are 
about four hundred current varieties, of which each has its peculiar name, 
value, and place of preference ; yet, being fabricated at a distance from the 
spot, they lack the perpetual change necessary to render them thoroughly 
attractive. In Urori and Ubena, antiquated marts, now nearly neglected, 
there are varieties highly prized by the people. These might be imitated 
with advantage. 

For trading purposes, a number of different kinds must be laid in : for 
travellers, the coral or scarlet, the piiik porcelain, and the large blue glass 
bead, are more useful than other colours ; yet, in places, even the expensive 
coral bead has been refused. Beads are sold in Zanzibar Island by the 
following weights : 
16 Wakiyyah (ounces, each = 1 dollar in weight) = 1 RatiL or pound (jji 

the plural, Art41). 
3 Ratil, or 48 Wakiyyah = 1 Man (Maund). 
12 Amnan (Maunds) « 1 Frasilah (36 to 36 pounds). 
60 ArUd (pounds) » 1 Frasilah. 
20 to 22 Frasilah (according to the article purchased) = 1 Kandi (Candy). 

The following aft the terms known throughout the interior, but. 
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I gave to Prdessor Torrey, of New York, eome of the leavds and root of 
this remarkable plant for chemical analyBis, and inisert here the note in 
which he communicates lus opinion as to its properties and chemical 
^affinities : 

W St Maik'8 Race, New Yoik, Nov. 27, 18fl0. 

My dear Sib, — ^The leaf and root of the mboundou which you placed 
in my hands for examination are insufficient materials for determining 
Srith certainty the plant to which they belong. From the intensely pot- 
^Sonous quality of the root, and the symptoms which result from its adnii^ 
bistration, there can be little doubt that the active principle is a ts6g«t»> 
alkali belonging to the Strychnine group. Under a powerful glass I Utfik 
not been able to detect any crystalline salt in the bark. The taste of the 
inftision is extremely bitter. The ligneous portion of the bark (!) ismiUii 
l6ss active, is very hard, and from the numerous annual rings, it must he 
tof very slow growth. 

The mboundou certainly belongs to a natural order that contains TnaHif 
Venomous plants — ^viz., the Loganiacece ; and from the peculiar veining d 
ihe leaves, it is probably a species of Strychnos, belonging to that section of 
i&e genus which includes S, nux vomica. 

Yours truly, John Tobbby. 



MONKEY BREAD NUTS, OR FRUIT OF THE BAOBAB. 

BY THOMAS D. ROCK. 

Those hardy and self-denying pioneers of African civilisation, who, by 
their writings, have furnished us with such rich stores of information coxh 
ceming the countries and customs of the Negro, have likewise enlarged our 
knowledge of many natural productions of great technological interest and 
importance. 

The Monkey Bread Nut is not by any means a novelty amongst scientific 
men ; but I apprehend that to the general public a particular account 4f 
this fruit will prove both acceptable and useful, more especially as I am 
induced to believe that, sooner or later, it will become a regular article of 
British commerce. 

Drs Barth, Baikie, and Livingstone, of African notoriety, as well as Dr 
Bennett in his Australian 'Gatherings,* have supplied me with such 
copious details respecting this singular product of African and (as it 
now appears) Australian vegetation, that my work is rather an affair of 
compilation than composition ; although I hope to include some observa- 
Horn of my own, on nuts in my coWectvon oi tw^owl products, whkh nflty 
perhaps add to the completenesa oi Vina ^w^t. 
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■iz« naATly globiil&i-, or like a cuuaa nut ; the niajont)% however^ being of an 
ohlong form, from niae Ut twelve inches in length, and about four inch«a 
in dimnel^. They are pendulouB, the pendunck in the African speciei 
being Icmgj in some cases no less than twelve or eighteen inches, whilst m 
&e Aoitialiaii variety it is very short, thie variatign in tht length of th^ 
pednnde eonfftitnting t)i« ^le difference between ihe &uit of the two 
apedea. 

The ahell of the mut is brittle^ but modemtely hard, and about t\ oe 
ft qiiaiter of an inch thick, covered externally with a «oft rind of epi- 
4ermja of a dingy green cclonr. It contains a number of pulpy earpelU^ of 
CAimpamnenia, aeparated from each other by partitions of reticuktBd fibre, 
fiad.armnged round an imaginary uxiu, eimiiar to the £mit of the omiige. 
In these pulpy Uyera, tmall kidney-ihaped seeds are imbedded, two or moro 
in each compartment The pulp is of a pale cteani colour, and of a poroua 
nature ; it is both farinaceous and mucilaginous in quality, and posstM^es a 
delicate acid fl^ivour somewhat reaembUng cream of tartar, which ib very 
pleasant to the palate. It ia highly appreciated by the natives of AMcm 
for its gmteful and cooling properties, and is esteemed by them even as a 
Inxuiy, the wealthier natives eating it in combination with mgar. The 
Auatralian aborigines likewise use the pulp as an article of food. The mu- 
cilagiuous and acetous qualities of thie fruit aie found to be very serviceabk 
in treating the putrid fevers so common to Africa ; a cooliug drink ^ formed 
from the expressed juice of the pulp, and sweetened with sugar, being th« 
Jform in which it is adminiBtered, In Jamaica both the pulp and rind or 
fhell of the fndt are employed medicinally, though in what fonn I am 
■onable to say. An exicellent aoap is made in AJiica from the ashes of tha 
•hell mixed with paka oii 

A moderate traffic in Monkey Bread nutft hm existed amongst th« 
A^icauB probably for many centuries, but I can find no account of their 
value in any of the travels recently published. Dr Baikie purchaied forty 
or fifty good nuts for about the value of a shUling ; but even this appa- 
reatly low price was most likely far beyond their legitimate value. The 
pulp dried and powdered is to be found, I understand, in the markets of 
Egypt, and more particularly at Cairo, wheie it ie sold under the title of 
Xiemnian eaJtK (?) In the ifiland of Jamaica, where the Baobab trees are not 
▼iry abundant^ the nut^ are occasionally exposed for sale in the marketi at 
Ei^stcu and elsewhere, the usual price being 1^. for each nut. 

Tho practical observationa 1 have to offer, as suggested by the foregoing 
account of the Monkey Bread fruit, will be necessarily brief, K once fairly 
ilitroducecl into the English market j I feel persuaded the nut would soon 
become a favourite table fruit with all classes. So delicate and pleasant it 
the flavour of the pulp, that even little children once tasting it apply for 
more, as I have tested on more than one occasion. The nut is also w 
worthy of attention for its medicinal propertieE. Most of ns know the t 
id & mudlaginous and acid drink in fevers of all kinds, and barley 
flavoured with lemon-juice is an old specific that might fairlf b^ w 
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for the introduction of its African rival, in which great Tirtne miul 
undoubtedly reside, if it really acts as a remedy and alleviant in the putzid 
fevers of that unhealthy climate. The subject is at least worthy of receiviiig 
some notice from our eminent pharmaceutical chemists. It is also qottt 
possible that the mucilaginous and acid properties of this fruit mig^t bt 
found useful in the flavouring of soups, sauces, and other cuUnaxy pirep tH» 
tions. When required for the table, the nuts would naturally be impatei 
just as gathered from the tree ; but for other economical purposes, it mi^t 
be well to have the juice expressed from the fresh fruit on the spot, or tin 
pulp dried and pulverised, as experience would dictate to those engfigBdm 
the traffic. ■.-..^ 

Other parts of the Baobab tree have economic uses ; but I have pQ» 
-potely avoided any allusion to them in this paper, to avoid conliudott.' 



KOnCE OF ECONOMIC PRODUCTS EXHIBITED AT 

IRONMONGERS' HALL. , 

BY T. D. ROCK. 

Public feasting, like public fasting, is decidedly on the wane, and mete 
0f intelligence are beginning to discover the many sources of pleasure aoA 
profit which are far more really enjoyable than the gross indulgences of 4 
dinner-table. Even our public corporations, always famous for their hos- 
pitable cheer, are awaking to a manly sense of shame that so much valuable 
time and money should be squandered over a meal ; and the admirable 
example recently afforded by the Ancient and Honourable Ironmongeitf 
Company is so well deserving of praise and worthy of imitation, that ytt 
most sincerely hope the other corporate bodies of this vast city wfll follow 
suit, and spend some portion at least of their inexhaustible wealth in a 
similar manner, so as to earn the thanks and intelligent approval of their 
fellow-citizens. 

Many of the readers of the Technologist, doubtless, had an opportunity 
afforded them, by the liberal courtesy of the Ironmongers' Compaayi 
of inspecting the rich, varied, and recherche collection of Antiquitfai 
collected in the early part of last month at the Hall of the Compel^ 
in Fenchurch street, on the occasion of a grand Conversazione, and whicb 
was afterwards thrown open to public admission by members* tickets f oip 
three consecutive days. So rare a concentration of antique valuables waa^ 
perhaps, never before seen under one roof. Contributors from all parts of 
the country lent their treasures for the occasion, amongst whom the mem> 
bers of the Company themselves figured prominently, including Sir C. Price^ 
Messrs. Slade, Howard, Penn, Baily, S. W. Silver, Tatham, Pellatt, &c ; 
whilst even our Gracious Sovereign and her Royal Consort helped to swell 
this triumph of mind over matter : and so numerous were the article! 
exhibited, that a mere descriptive enumeration would alone fill a moderates 
tized voiozne. 
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Ab we wnndered from room to too^gbftdag haatdj M ll 
doms of the olden time, m tlie thafft of fald mmd mhm ^k^itmf mnFimg^ 
weapons of warf&re, jewl^ Ae^ osr if«b ™>^ ^^ tfaai, ti igM BA HfM 

Techno] ogist ; and a few of Iten ipedaevt wt tliuk il ilmiiiltli to aeCm. 

The Hiinerd kingdom wis i«fceaefit«d hj mmm <kf tiba tm& metik, M 
pktmum, alummum, Tit^tiie inm, && A caM o£ alamxiiinii, «hibttwl hf 
Messrs. Bell^ Broe^ wm ootsble in the estz^me; it ii iclii4 gd ahfintitti m 
tiie ore (cijoUte), ■Ibo in the foim of bn^ wire uid diicta, and tilurwiK » 
conjunctioii with copper «» in aUof ; bot the mon lanaikftbl^ leitais «f 
the case was a spkii'iid helmgt in almninom of aa aati^tie pMam, 

Fkiiniun in all iti ^im^m^ mSiTe ukd mauo&etnnd, and aeall^ 
mrmng^, wm ^howa by the eminant umpsOa^ Ifeiat Johnston and 
Matthej; and the irkttofs were thuf enabled at one -www to comprdMnd 
the great chemical ajid electrical Talne of this meiaL 

Messrs Mo^lj and Son ecmlzibitied aani|ikB of Taiinaki (K^nr Zealand) 
land^ or Titanic iron ore, with wpN^mnm of the ftteel and spleodkl cnlleiy 
produced therefrom. Swedish oon in its Taiioiui <tiialitiea, and the piticew 
of copper nm-making in all Itt stages^ from the Tound flat plate of copper 
to the fini^ed article, mnst complete our brief cat^ory of the mineiml 
apecimena. 

Vegetal>!e substance* weae t&j «paringif lepresented, with the ai^ 
ceptioii of a lajge table fall of articles made from ebonite, the prepared 
india-rahber of Messrs Silver* Sabmaiine and other insulated telegraph 
cables, batteries, baths, pencil-cases^ kmfe-bandks, bnedels, and a ho«t 
of other manufactures, all bore their silent jet signHkant teitimonj to 
the smtabLUtj of this e:xceUent material for an infimte ^arietj of 
purposes in the arts* We must ako mention one large and solid slab 
of ebonite, 8 feet X 3 feet X i inch in thiclaiesav 

The animal piodticts included a magnificent dis^plaj of corals (coial* 
Hum rabrum), and a variety of horD% ivory carvings, &e* The corals 
■were especklly deserving of attention, so rich waa the display, and ao 
chaste and elegant were the omamenU tnannfactnred therefrom. Eed^ 
pLnk; and white coral were to be seen in most agr^eeable contrast 

Not less remiirkable and attractive to the Technologist, were two 
splendid vases of rhinoceros horn, elegantly and elaborately carved; 
their pleasing and yellow translucency contrast ing favourably with the 
black buSalo horn stands on which they were mounted. Neither must 
we omit to mention a angular and rather formidable collar of monkeys' 
teeth, as worn by the Peruvian Indians in time of war ; and, as far as we 
can judge, a very apt emblem of etrila To show the teeth, or gnash with 
the teethj are common emblematical expressions of rage ; and in selecting 
the teeth of the chattering monkeys, the natives of Pizarro^s Conquest ha 
chosen those of an animal which, above aU other bipeds or quadmp 
exhibits its teeth to its enemies, and eometimea to its friends. J 
exhibition of this collar was intended to (ionxeY ^ ^^s*^ Vi ^iofe S 
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have 8^6 sampUs df sugar from Nakhon-T^aisi which left noihibg to di^ire, 
either as regarded grain or appearance ; but this is only an instance, while 
other districts produce a quality very inferior. The greatest quantity of 
Bugar is made in the neighbourhood of Bangkok aiid the adjacent provinces, 
to where the tidal waters extend. Here irrigation, in cases of drox^htymay 
be carried on, with the greatest convenience ; and, were there s^^dent 
labouring hands to attend to its cultivation, ten times the quantity of sugar 
now produced might be raised in those localities to which the tidal 
waters extend, setting a^dde other places appropriate for its cultivation.* 

With better machinery, the manufacture of sugar in Siam might be 
greatly improved. White or clayed sugar, red unclayed, and yellow, are 
the three descfriptionsf brought to market. The yellow sugar is always 
deficient in grain ; most of it comes from up the country, and from 
Chantibon : it seems to be a pectdiar description of sugar, and the 
Chinese manufacturers say they are unable to grain it ; it is usually 
:j)retty dry. 

l^alm-sugat is manufactured to a considerable amount at Prtchabur^; 
but it is all consumed in the country. This is not the same as the date« 
«ugar known in Europe. 

The best sugar is procurable in March and April ; that whieh is made 
Sn the two following months is mostly from the second boiling, and is 
touch lower in quality. The quantity produced during each of the two 
seasons 1857 and 1858 is supposed to have been about IQOfiOO piculs (of 
133 J lb.) of white, and the same quantity of red and yellow together. The 
yellow sugar gen«»lly costs a little more than the red. 

Amongst the woods which are used for architecture or tlie eoHstruction 
of ships, ihe teak-wood stands prominently forward. The tree is known to 
botanists imder the name of Tectona grandis, and is confined to only a few 
localities. It is considered the strongest and laost durable timber of India, 
or perhaps even in the world, the greenheart of Guiana only vieing with it 
In Siam it has not been found in large quantities south of latitude 16^ 
North. The greatest supply to the Bangkok market arrives from the pro- 
vince of San^alock, the capital of which, bearing the same name, is 
placed in Sir John Bowring*s map in latitude 18° SC/ North, 

Large forests of teak exist on the Burmese boundaries. The logs, when 
dry enough to float, are made into rafts and floated down the rivers to 
Bangkok, where they are usually sawn up. The most suitable form for 
exportation is planks five inches in thickness. The siipply has almost 
entirely ceased, owing to the high prices and scarceness of wood. The tree 
is now fully 50 per cent, higher than it was in former years. 

A number of woods, the produce of the forests in the interior of Siam, 
might become of importance, were their qualities for naval or civil 



* As far as I have been able to judge, from what I have hitherto seen of the coast 
regions of Siam, they strongly resemble those of British Guiana, one of the gi^tesi 
«i^dr-producing colonies of the Bntiah i^o^sfeasvaas Vxv \Xjkfc "K^w "World. 



ardutectme, ot as v^oo^ proper for omameutal piir|>oae?» iufficietitly , 
IcBowTL I B-oidil meBtiou, amoBgiiit others, tJie Ttikiung, wliich, m i&r m^ 
Xe^a^ si^ a&d (^uatitj, lui^^^ become a Tiviil to tlie teiikwoml, pos^seiiig, 
mateo?)^, tlie great advantage that it may b« easily bent by aiiifidal mtHwia. 
Very little is known of the tree which piuduces the Takieng, and I tluuk it 
deaerres a closer examination, liow Jiir it might be profitably eni|iloycd f«>r 
u^v&l arclutectiire. I have suen, at the buiUling abeds of thtj fn-st kuig, e 
log of that wood, which was being prepared for the construction of a war* 
caJioe^ meaguting 135 ftfct, j^rfecUy aonnd and wiUiout u flaw. This 
wood is brought from the sonth-eastem provincci?, and generally usi^d 
for planking the bottoms of ahips. It ought likewise to be stated, Uiat tn i-s 
belonging to the Fine genus are not uncommon, primipally on the east** in 
coast of the Gulf of Sianij which might fnrniah liquid bitumen for the pr«- 
paration of pilch or tar. 

Of omaraental wooda, meful for cabinet^iuakerB and joiu(?ri, the folluwr i 
Lag fonn already articles of eitport ; namely, rosewood, ebony, eutin-w ooi^ I 
kiuchi, and a number of others. The spontaneous produce of the fonjata amj 
entirely imknown to cabinet-makers, although their colour and suitabkau's^ J 
to receive a high polish woidd render them valuable adtUtions to tUf | 
articles of export,* 

Eoaew&od h, brought from the weet coaat of the Gulf of Siam ; thf ] 
grain is not so close aa South American wood generally. A large ([Uautity ( 
i@ exported yearly to Shanghai and other Clmiese porta, Tlie quality of I 
the Siamese ebony is said to lie not very superior : a little in exported | 
every year by the junka, A amall quantity of satin-wood is sliipiicul to 
China, Kone of a large size can be obtained. It ia brought ixom the ea^^ 
jcoast of the Gulf. 

The bamboo fumiahei ajk excellent material, in ita outer b«jk, for tha 
manufacture of furniture. The fii^t king, in liis aaloon near the aviary^ has i 
a set of chairs made of it, veiy nice in appearance. 

Amongst dye-wooda, the principal is the sapan (CcEsaipmia iSff/j/j/jn), g| | 
which large quantitiea are exported* It is the spontaneous produce of th« [ 
forests of the northern provinces of Siam and the frontier hilla dividing 
that country from Tenaaaerim, It has been asserted that the roots of thip 1 
tree afford the dyeing matter in a much larger quantity dian either the 
trunk or the branches. 

There are enormous forests of this wood in the upper parts of tlie | 
country, and down tlie west coast of the Gulf of Siam. The greater pirt j 
of the supplies brought to Bangkok comes from Soupan and Bang Chanj^ 
also from the west coaat of the Gulf. From various places up the country 
a considera)jle qutintity of block sapan -wood has been floated down tlit 
xiver. It has, however, only had the bark and a small portion of th0 ^ 



* A collection of walking ^fltickn matle of iddigenoiis wooda of Slain was given to 
me aa a present. The nQtir« names of theae wooda are— samckaan, krapi kao, qiisi 
klianrad, praduket, marit, cliin-chun (or rosewood), pKra-ya-Y^L^ m^Mi ^liSi^ WtxN^. 
JfJjp, JjJ/2i i'Jl/iflci danj)i find niaprao (cocoa-mit NVoi3d>. 
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Thi» petiolenm also exists abundantly in Texas, although entirely 
undeyeloped in that State ; and on the Pacific coast, in California, there are 
immense deposits of oil and bitumen, which have as yet attracted but little 
attention. A belt of this oil deposit, of great extent, also exists west of the 
Mississippi, but how extensive is yet undefined. It is also found in 
Illinois, and doubtless will yet be discovered in many other localities in 
the United States. We are thus particular in giving some idea of the 
extent of the deposits of this material, as we thmk it is ere long destined 
to form a very important article of commerce, both for domestic use and 
for export 

This rock-oil is peculiar in its chemical combinations and bases, and 
will doubtless yet be applied to a great variety of important uses ; but our 
purpose is to give an idea of its present or immediate importance as an 
article of trade and manufacture. As to the or^in of this oil, opinions 
differ : the popular idea is that it oozes from coal, or has been expelled 
from it by heat or pressure ; but many facts bear against this theory, and 
the probable truth is that it is an independent or original deposit, having 
no connection with coal, but closely allied to it — although sometimes 
found in geological formations which absolutely forbid the existence of 
coal, as in Canada West But our purpose is not to discuss this, but to 
give its present dimension and probable expansion, with the prices it is 
likely to command in the future. The production of petroleum, which 
occurs at the present time mainly along Oil Creek and its tributaries in 
Pennsylvania, in the vicinity of Mecca, Ohio, and Parkersburg, Virginia, 
may be stated as follows : — 

January, 1860 30 barrels per day. 

i^y ^ 600 „ „ 

December .---.. 1,600 „ „ 

This oil has commanded an average price in its crude state at the wella 
of 18 cents per gallon. At the present time it is selling for about 23 cents, 
although it has been sold during the past summer as low as 10 cents per 
gallon. But as the yield for July, 1861, is estimated at 6,000 barrels, of 
40 gallons each, per day, it is probable that the price will decline to a lower 
point than it has yet reached. The manufacture and sale of oil refined 
from coal and petroleum, which has already had a marked efiPect on the 
whaling interest and the production of fluid, may be stated as follows.:— 
In 1868, 100 barrels per day, at an average price of 80 cents i>er gallon ; 
in 1859, 300 barrels per day, at an average price of 100 cents per gallon ; 
in 1860, 1,500 barrels per day, at an average price of 70 cents per galloiL 
Its production before the close of 1861 will, doubtless, reach 5,000 barrels, 
or 200,000 gallons per day, or upwards, at an average price below rather 
than above 50 cents per gallon. As it is an oil perfectly free from danger 
of explosion, gives a light fully equal to gas, and is more than three times 
as lasting as fluid, it is very probable that when these low prices are 
reached, whales may have some rest, and the camphine operators turn their 
attention to the manuiactuie oiTOck-oil. Much capital has been invested in 
the manufacture of coal-oil \ \>ut^\]i[i^ToOiL-Q^^«SL\^^^\nc(^^ 
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^leaply than the oil can be extracted from coal by the agency of heat, coal- 
oil manufacturers will have eventually to give over the field to the rock-oiL 

We give a brief description of the oil-wells. — ^These are borings 
through the solid rock from 3 to 6 inches in diameter, and of various 
depths, from 50 to 500 feet, the drill being kept in operation till a vein 
of oil 18 *^ struck,'* or the attempt abandoned. If successftd, the hole 
is tubed, and a pump, worked by hand or the feet, or steam, put in opera- 
tion, and rude tanks erected to contain and separate Uie oil and water 
which flow from the pump. The wells in successful operation number 
about 200, principally in Pennsylvania, Virginia, and Ohio ; and the total 
number in operation and in course of construction at the present time is 
about 2,500. The average cost of boring and fitting up is about $ 1,200, 
and the average production of oil from the niccessful wells is about 8 
barrels, or 320 gallons, per day each. 

It appears that within the past year (1860), over half a million of 
dollars have been expended at Pittsburg for steam-engines, boilers, tubing, 
ftc, for the oil district : 17,009 barrels of crude oil have been received, and 
$ 219,500 worth of purified oil disposed of ; $ 176,976 were received for 
steam-engines and boilers, and $ 178,002 for tubing and drills. The cost of 
an engine has averaged less than $ 300, but never above that sum. The 
amount of oil sold during the year, 8,700 barrels. Amount realised, at 
$ 25 per barrel, $ 219,506. Total cost of steam-engines, boilers, machi- 
nery, tools, ropes, &c., purchased here for oU operations during the last 
twelve months, $ 527,720. Value of refined oil sold by the refiners, 
$ 219,500. Value of oil received by railway and river, $ 203,208. This is 
exclusive of business done in Pittsburg in coal-oiL 



ESTIMATION OF TANNIN IN SOME BAEKS FROM BRITISH 

GUIANA. 

BT JOHH MULLiaAN, 
Student in the Evening Class for Practical Chemistry, Museum of Jrinh Industry » 

As Mr Fry, in his valuable "Notes on Tanning Suljstances,'* which 
appeared in the May number of the TECHiroLOOigT, at p. 299, has alluded 
to the barks of British Guiana, perhaps the follr/wing determinatiofi tit 
tannin in some barks from that colony may l>e of intfreiit, and Uirtu a kiml 
of supplement to Mr Fry's paper. The r|uant]ty r/f tannin in the Imrks 
was frtimated for the purpose of ascertaining whetlier Uj«!M! harks CAnM lie 
pirofitably used as tanning materials. The methf>«l employed in detfrrrnin- 
ing the quantity of tannin in the Ijorfcs was similar to that used ^ty hLt 
Dowling and myself on a (cfrmer ftccsMUfn,* 
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aea B^nMAnoK of TANimr 

■ .Wild Oashkw Bark. — ^Infused 100 gre. in cold water for 24 hours, 
and made up the infusion to measure exactly &fiOO grs. : 2y000 gr& of the 
Infusion required 160 grs. of a standard solution of gelatine (1,425 grs. 
gelatine solution *»• 5 grs. of tannin) to precipitate the tannin » -630 gr. of 
tannin « 2*62 per cent, of tannin. 

Po-Oa-Db Bark. — Infused 100 grs. in cold water for 24 hours, and 
made up the infusion as before to 8,000 grs. : 2,000 grs. of the infusion 
required 405 grs. of a standard solution of gelatine (1,388 grs. of gelatine 
solution a- 5 grs. of tannin) to precipitate tibie tannin a> 1*465 grs. of 
tannin » 5'82 per cent of tannin. 

SiRADA Bark. — Infased 100 grs. in cold water for 24 hours, and made 
up ihe infusion as before to 8,000 grs. : 8,000 grs. of the infusion required 
325 grs. of gelatine solution (1,388 grs. of gelatine solution »= 5 grs. of 
tannin) to precipitate the tannin = 1*170 grsw of tannin = 3*12 per cent, 
of tannin. 

HsTcmA Bark. — ^Infused 100 grs. in cold water for 24 hours, and made 
up the infusion as before to 8,000 grs. : 3,000 grs. of the infusion, required 
250 grs. gelatine solution (1,388 grs. gelatine solution == 6 grs. tannin) to 
precipitate the tannin = *81 gr. of tannin = 2*16 per cent of tannin. 

HoRAHE Bark. — Infused 100 grs. in cold water for 24 hours, and made 
up the infusion as before to 8,000 grs. : 8,000 grs. of the infusion required 
500 grs. of a standard solution of gelatine (1,447 grs. of gelatine solution 
= 5 grs. tannin)^ to precipitate the tannin = 1727 grs. tannin =4*6 per 
cent, of tannin. 

Waramcah Bark. — Infused 100 grs. in cold water for 24 hours, and 
made up the infusion as before to 8,000 grs. : 3,000 grs. of the infusion 
required 400 grs. of a standard solution of gelatine (1,447 grs. gelatine 
solution = 5 grs. tannin) to precipitate the tannin = 1*38 grs. tannin 
= 3*68 per cent, tannin. 

Mora Bark {Mora excelsa), — Infused 100 grs. in cold water for 24 
hours, and made up the infusion as before to 6,000 grs. : 3,000 grs. of the 
infusion required 290 grs. of a standard solution of gelatine (1,399 grs. 
gelatine solution = 5 grs. tannin) to precipitate the tannin := 1*037 gra. 
tannin = 2074 per cent tannin. 

The following is a summary statement of the per-centages of tannin in 
the barks examined ; — 

Wild Cashew - - - . 

Po-Ca-De - - - - - 
Sirada ----- 

Hetchia - - - . ^ 

Horahe - . - . 

Waramcah - - - - - 

Mora - - - - - 

The quantity of tannin contained in the specimens examined is far too 
small to admit of the barks \)^xig «iac^c«»ei\iW^ a\&^4 ^.taiming materialfl, 
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tul^tt the tannin in the specimens examined had been diminished by 
preventable causes, such as the trees from which they were stripped being 
too old ; not stripping them at the pro])er season, that is, when the sap is 
running freely in the tree ; and then the bark should be taken off when 
the tree is about to be or has been felled ; and also the manner in whioh 
it was saved or dried, for some barks are neglected by allowing them 
to get wet and then heat^. 

In conclusion^ I may add that the trees most suited to the climate and 
latitude of British Guiana, and which would yield a sufficient amount of 
tannin to render them useful as tanning materials, would seem to bo some 
of the Acacia genus, or the Divi-divi {Ccesalpina coriaria.)^ 

The following Table contains the average amount per cent of tannin 
found by different chemists in the tanning materials examined, with the 
authority for the same : — 



Oak bark formation, 100 years old 
„ young - - 

„ British, 60 years old 
„ „ age about 50 years 

70 - - 

» » 99 '" 99 

„ Southampton, age about 50 years 
„ Coppice, picked sample 
„ Irish, picked sample, age 45 years 
Oak, old, white inner bark - - - 

99 » » D 91 

99 young 



99 



coloured or middle bark 
entire bark - - - 

spring-cut bark 
Oak bark, Belgian, Popering or Plantzen - 
„ „ „ heavy Coppice, picked 
sample 

,, „ Eschurg . 
Mimosa bark - - . . 

Wiflowbark - - - - 

Willow, Leicester, white inner bark 

„ „ coloured or middle bark 

„ „ entire bark 

„ Weeping 
Larch bark - - - - 



8-45 

13-87 

8-90 

9-76 

612 

8-80 

12-35 

9-50 

21-00 

14-20 

15-20 

4-00 

6-00 

22-00 

8-33 

10-74 

8-52 

19-35 

17-97 

31-16 

3-95 

16-00 

310 

6-80 

16-40 

3-51 

1-60 



C. MUller. 
Mulligan & Dowling. 



Cadet de Qassincourt. 
Davy. 



Davy & Qeiger. 

Davy. 

Mulligan & Dowling. 



O. l^Uller. 

Mulligan & Dowling. 
G. Mailer. 

Mulligan & Dowling. 
Davy. 



Cadet dc GasHinconi-t. 
Mulligan & Dowling. 
Davy. 



• The harks examined by my student, Mr Mulligan, were given to me in Domorara 
by a gentleman who was attempting to establish a tannery in that country : the barks 
were collected by his agents, and, so far as he was aware, with great care. Hs 
informed me that he. had tried the barks Hog-plum {Spondias lutea) and Courida 
{Avieennianitida,JfUi.),yrhic}iare stated in the ' Oflacial Catalogue ' of the Great 
Exhibition of 1861 to be commonly used in British Guiana for tanning, and he 
found, from his practical experiments, that they did not contain sufficient taimin to 
render them useful as tanning materials ; he also informed me that no tannery had 
been attempted to be established in Demerara untU he started one about twc 
ago.— R. Gallowat. . 
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" Maiaca - 
„ Carolina 
„ Yijginian 
CatecbUi Bombay, Hght colom 
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Pej?a, dark biown colour 
Bei^ftl 



12-ie 
13*92 
29*80 
49-26 
347& 
tO-91 
19-35 
24-37 
16-20 
10-40 
5-0 
10*00 
26-32 
55-00 
46-88 
44^ 



Midfigan &Do^rfiiig/ 
» f% 

G. l«f tiller. * 
Mtdligan & Dowling. 

G. MtOlqr. " 

MuUigon & Dowlingi 

Davy. 

Frank. 

Cadet de Gaas&Monii 

Mnlligan & Downf. 

Davy. 

Mnlugan h Dowling. 

Davy. 



THE TINCAL OF ASIA, AND ITS APPLICATIONS. 

BY ABTHUB ROBOTTOH. 

Tha question has often been pat to the writer, ** What is lineal % where 
does it come from ? and what are its nses T — and probably not one person 
in a hundred knows what the product so extensively sold under this trade- 
name really is. Articles of commerce are frequently advertised for sale in 
the * Public Ledger,' * Commercial Daily list,' or other special class publica- 
tions^ which are, no doubt, puzzling to many, unless they have at their 
elbow Mr Simmonds's ' Dictionary of Trade Products and Trade Terms.' 
Many a timber-merchant, wool-spinner, wholesale gro^r, or other dealer 
or manufacturer, into whose hands these trade prices-current pass, naturally 
would inquire, '' What is tincal T They can scarcely be expected to be m 
well informed on this matter as the Mincing-lane brokers, the brokers and 
merchants of the Liverpool Exchange, or tibe pottery naanufacturers, and 
others, who deal in and use this substance. With the view of diffusing a 
little more information on the subject, I shall condense and arrange such 
information as may convey a correct idea of this important natural product 
of the £ast. 

Tincal is crude or rough borax, which is imported from Calcutta in 
crystalline masses, which contain borax, combined with soda and a fatty 
acid. The salt is never termed borax until refined or purified. It was 
very early known to the Arabians ; but they applied the term '' bauraefa" 
indifferently to carbonate of soda, the mtrum and natron of the ancients, also 
found as an efflorescence on the soil. 

Baurach is among the many chemical preparations noticed by the 
Arabian, Geber, who lived in the eighth century. It was employed by him 
for one of the same purposes for which it is used at present ; namely, to 
usakt lii reducing the oxides of cextsin metals fo the metallic staiteu 
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diitzkt: 

Jmmediatcij after ammg tbe n^o* of liuit hums >ft^ ti>uih^ Um" *»)^1 x^t^ 
the coaniiy totallj ckangoL Kataie becomw all of * WhKWu «A\^^ *H^^ 
iMd ; the aoil, and and atonT, produoea idth dilllcalt^ a tvw ^t^ m^^hnUnx^i* 
buahea. The mffloae aiid iiilan<^oly tinge of Oi^* di«i^ «^^^^ 
baTe had ito fuU infloence upon the chaiactw i^f ito iftUUWMiK >fc^^» *^v aU 
eYidenily a pwy to the i^ken. They uy veiy UtU^ Wlvl Uwir Jdmiui^ji^ lr 
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K> nde aad gqttaal tbafc o&er MoagA an Kucely undentand tlieiiL 
^i«**^ mbt sad tineal wbaamd en tfaw arid end. afaaoet wholly pasturekfls 
aoiL Toa dig holes two or three feet deepy aod the lah collects tberem, 
aad aj^saSJimB aad poriftw itadEf without jour haTizig any troable in the 
iifti I The tiaeal m collected frraa anaJl reserroiis, which become com- 
pfafei^ fall af itL The ThibetiBDa eaay qaaBEtEtie» of it to their own 
rkoc Aey mSk it to the goUsau^ who xppij it to facilitate ihe 
LofaietahL We atwred two days m the land rf TifHridain, feaatiiigiipcMi 
aad naafr goate whiiih tiie shephs^ds gave in exchange for some 
I af feeiL The kag tiffed anoL azid camels regaled themaelTes with 
the aitatte aad ait^ which &ey had everywhoe lor the picking np." 

The SKKi^ in whkh tincal » ferwarded from the place of production' 
■hug 11 xikt TOT piautrremeaaa of traa»t in dioae regiona^ I^^rge quantities 
af deep sze kept by tiie poorer iahabitaatsy who dispose of them to &ctoT8 
ar tradiosyand they hnng than to a station wh»e stocks ci tincal are 
kept. A haz^aia is maie wi^ die ownos of this sah^ and about eight or 
tai poonds of tineal are ptt«JLt*d upon each bleep's back ; the flock is 
thoL dzivea aooas die teoontainBy which are so mggcd and inaccessible 
tibat no coanreysDce coaid pass ova: 

The ■aaaer in which tiacal m seat to Knghmd and disposed of 
to Aid aiaaafaftaig nay aot he wxAoait iatnest to a few. It is first 
coUectedy as we hare seea, hy the shepherd^ and bartered for Tarious 
articles : it ii then broo^ throng Nepaol^ and nea^ all finds its way to 
Cikutta* whan^r if prices are noderately hi^ the natire traders dispose 
af it to the natire nerchantsw The European houses in Oilcutta em^oy 
Bsnians to go loaad to the hanarg and see what k cm offer; andif nolhuits 
are sent ovt by the KngH*h laerrham, rery high pvices are frequently paid 
lor it. 

Tiacal k bioaght to the Calcutta market prtncipany from Thibrt and 
Kepauly and g«»ally shipped by Fngfi^^h houses to Great E^tain to osder. 
Bombay and Ifcwbas take nM a quantity oceaafHially, which is diq^ped hf 
native Bicxchant& Jks a rale^ tiiey ncTo- ship from Calcutta to KTt gUwd on 
tibeir own account. It i» usually packed in doable gunny4Mgs, contatning 
S maunds (of 83 Ih. to die aiannd)^ ^^metimes in empty beei*-hogsheadBL 
Bdbre parking, the tincal is bulked, aad mixed with mustard (rape\ oil, 
and curd of milk, which preTents eYapevation during the long sea-Toyage ; 
else it is sappoiMd it would heat and crumble into powder. The areiage 
freight to EztgLind may be quoted at about 4^ per ton. Some ships oliject 
to carrying it, for fear of wa^te by eyaporation, and conse«)uent loss in weight, 
which would diTwinUi the freight payable on the quantity delirared. 

The following is one of the modem processes for refining tincal : — The 
crude salt, being placed in proper pans, is coTered with odd water to a 
hd^it of two or three inches aboTe its surface, and allowed to stand lor 
some hoursL Becendy-slacked lime is then added to the amount of one 
part to four hundred parts of tincal ; the mixture is thoiongiily stimd» 
gUcwed to stand for twdTe hours, again strongly agitated, and the tnwbkd 
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The hawkVbill turtle has the carapace large, depreased, aomewhat 
heart-fihaped, and covered with broad scales, overlappiiig each other, whence 
the specific name. The scales are thick and firm, and are of a yellowish 
colour, variously stained and marbled with brown: the vertebral row 
are keeled, and have a raised central line. It is for the sake of the pktes 
of its carapace that this species is in request ; for the flesh is disagreeable, 
and perhaps even unwholesome. 

The hawk's-bill turtle is not only an inhabitant of the warmer lati- 
tudes of the seas and coasts of the New World, but is found also in the 
seas of Asia ; and it was from the latter regions that the anciente derived 
the tortoiseshell which they used in the arts, and for ornamental work, 
as is now practised in modem Europe and India. 

The vertebral and costal scales of the carapace of this animal are 
thirteen in number ; and these, instead of being united edge to edge, aie 
imbricated, — ^that is, the anterior scales lai^ly overlie the next in succes- 
sion, like tiles on a house-top ; but the part of each that overlies the next 
is thinner than the part adherent to the osseous framework of the carsr 
pace, and terminates in a rather sharp edge, so that the general surface of 
the whole is smooth. These are the valued parts of the aniTnA.!^ and it is 
said that the shell procured from the creature while alive is the finest 
The mode in which the shell is separated from the bone of the carapace, 
is by presenting its convex surface to a glowing fire, which causes the 
scales to rise and separate from the bone to such a degree that their 
complete detachment is easily effected. It appears that in Easter Island, 
and other places in the Pacific where the fishing of this species is carried on, 
the animal is subject while alive to this barbarous operation, and that, after 
being stripped, it is set at liberty. This is confirmed by Mr Darwin, who> 
in his * Voyage of a Naturalist,' states that he was informed by Captain 
Moresby, that in the Chagos Archipelago the natives take the shell from 
the back of the living tortoise. It is covered with burning charcoal, which 
causes the outer shell to curl upwards ; it is then forced off with a knife, and, 
before it becomes cold, flattened between boards. After this barbarous process, 
the animal is suffered to regain its native element, where after a certain 
time a new shell is formed : it is, however, too thin to be of €uiy service, 
and the animal always appears languishing and sickly. 

The coast of Darien and several adjacent islets are celebrated for the 
fishery of this tortoise. At San Bias, a colony of Indians is established 
for the sole purpose of taking these animals ; and formerly as much as 
1,500 pounds weight of shell was collected on the average annu€dly. 

Tortoises are found in all the seas of the Malay and Philippine Archipe- 
lagos ; but the imbricated kind, which yields the finest shell, is most abundant, 
in those of Celebes, Sulu, and the Spice Islands, as far as the coasts of New 
Guinea. The parties chiefly engaged in their capture are the Bajaus, or 
sea-nomadic hunters, of whom the turtle is the principal game. 

These people distinguish four species of sea-turtle, to which they give 
the names of kulitan, akung, ratu, and boko. The last is the pftnu of the 



Mdi^i 





mil yieli a 2iaLiki?i.-_!r szzzi- T 

iBHiidto be zc csas: ss 

not (Aea iu£s^ szii -ac £:=1 i ; ULi-z-.z --.:. -=.. u: t.i»*^ <.►: . »> 

afforded zj ue ±3?-. ise ^ ' — - — il- Vj.-. — -. zi ia. . *.iji. * .^*^ • >-v«- 

turtle." 

ike 16th TO- flf Zht ■TaBiH*ci_-s- : rir 2*^^.-1^ >^::-^ .* J*T^- »^f. 
Scieiieec,'' osbsl^ "Sir ^^rnixr a- i -L-n^: 

"Tlie fira-zaaxtst liit c-i'-^^ i- Lir- iiizj. -i-r.!..:. :i i*.v. ur; -ts 
eostlT skdL is 'sa subs pras:. x ^ iix: ^^ -"--''^^ J«.^: : ;:rT.-i»^ 7Vf 
shell «>lM^k ^ ^2* 3»atfnn» > :_-^£>-^ "¥-:ii "LLnr-.i. s:-^:-j^ .c :\,*^-;>5*. 
which lie R^':;Iizr7' in. *w\ JUrf: n. ■==: t ..y-j: .v * .k. ra — r- = ,r :^^ .rx -..c^r 
of the hftck, azki iyrz sl -sitji *; j=. Tirr^. i^. iic }i-i«-:- ▼■:.:. i. -..--i-rsi. suoli 
cortly tartoiJfb*r. i-: u«t trs. Ti:t rL-?r^ .c il-. s-j^::? .l li'i ';i«.i *» 
foither coTered wra Tv»ijT-±T^ u.::. TO^ -rs. ,■ . -ii.^ .ot :. ka.-::i:-. ^>.^.)i 
in ccHnmerce are ka:T:& Taiasr iL- c-^*;"f.7-.a. .■: • ?T-r; :c ' r.^^ ,1: liw 
tortoiM. The T*lme o< ti«r I3r;.:ia«iiit:ll in-}«tij£* .r :i5f »'ivr-' -• *"*^'^ 
^head f by which eij-rsssi;- i* :LLi-r«:....l -i-. .:"f.::-- ssh^U "iv^^^j^in^ u% 
one and the same ^^'"^-'^ 

"Snch is the azticle c-f Kzi=israe *»: raTxh in rtx^w?^ No;h tor I ho 
Chinese and European mazketsw Shells which h*T>e wh:i«^ a^.^1 ^Ati *is^i* 
that tonch each other, and are as much as Tvvssiblo sin.ilsr on K^:)\ sixii"* *vl' 
the blade, are in the eyes of the Chinese mnoU tiner, and on that avooxuit 
more greedily bought by them than thoee which wunt thi» )Hvuhant\\ l^u 
the eontzaiy, sheUs which are reddish rather than black in thoir d^rk »)^>tii, 
which possess little white, which are mora damaskixl than K|H)t(<M) in a 
word, of which the colonrs, according to the Ohim'M' ta^tv, uro X^^xWy \\\n\\'{ 
bnted— are less valued. The caprice of the Chinono nmkt'H thoiu KouirtiiuiHi 
value single 'heads at unheard-of prices — such, for oxani|tIo, an ^u nnilnt- 
the name of ' white heads,* for the varieties of which thi\v hiivo immmiHih- 
names. It is impossible to give an accurnti*. (1ciicvi])tion nl' ih«*no vitriol it>F< 
and their subdivisions, for these depend on iiiimy circuiimt iiiir.cn liiiiptuci*) 
able to otur senses. It is enough for mo to (iliNcrvc, thiit. mih h Ui^mh hm 
possess the above-named qualities — that in, an; very whilr in Mwit hhi<li>N, 
and have the outer rim of each bla^Je V> thf! (hfpth nt iwn nr t.hfw> ^(t|f^M 
wholly white, and the weight of which arnof in U to Iwn /in/l m hnlf /fffM^rt, 
qualities that are rarely found unite/l— mfty >>*• v*lii/"l nl iJiiHt f^iril/l/ r<i, tit 
even more (above f4L 'per pound avoir! ri^KH^>. Iht: * ffH ' t,t ' tih'.t'fi ' t,f ih^ 
tgrfeoisesfaeU are in demand only in th/r (:h\rt^H^ rttt^rVf-f Wh^nr'v^r 
two hinder pieces of these hav^, thft w^i(,fht ^4 a f^nnrf^r fA r% tnW.y (\t^ 
Jive and six occbees;, whir,h ii4 ia^Idom fh«! aacu^, Ht^y rriAy tt-m^^h fhft 
of 50 gnilden, or more. Th<>! v^hol^ nh^tl ^f n t/,r^ri^^ **A*\ti^ Wf*\ffi 
than three eattieA'fonr pr,n-tt4H\ nofw'tf.h«^K'>it\/ \^ i^ A.^^ttt^ctV ^ 
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occur 'heads* of four and five cattiea. TortoiBes aie B(»&etlme«( foimd, 
of wMch the shell, instead of thirteen blades, consists of a dngle and imdi- 
Tided one. The Bajans call this, which is isietj met with, ^loyoi^' 
(brass?). 

''The modes by which these people catch tiie tortoise are Hie «daiig^ad«r- 
cepting), the harpoon, and the net To these we may add the simplest of 
all — ncociely, falling on the females when they resort to the strand to ky 
their eggs. This is also the most usual, I may say the only way, by which 
the inhabitants of the coast catch this aninud. They need nothing more 
than, as soon as they have got the creature in their power, to tarn, it on its 
back, when, unable to turn itself again, it lies helpless. It sometimes alio 
fiEdls into the hands of the dwellers on the coasts through means of their 
fishing-stakes, into which it enters like llbe 4ish, and £tOm which it can find 
no outlet, but remains imprisoned in t^e innermost chamber. When d» 
Bajaus have caught a tortoise, they kill it immediately by a fisw Mows on 
the head. They then take its upper shield or the back itself off, being 
the only thing about the animal that has value ; but as the shdb 
adhere fast to each other, there would be danger of tearing them if they itfc 
once pulled the plates asunder. Tliey usually wait three dayByinwlucb 
time the soft parts become decomposed, and the plates are loosened witk 
very littie trouble.** 

Chelonia imhricata, — ^The carapace of this turtle is heartnahaped vsA 
slightly convex, with thirteen imbricated, semi-txanc^parent, and Tariegated 
scales on the disc ; marginal pieces, twenty-five. The first four vntebral 
scales are of an enlarged hexagonal form, the last four are of an elongated 
form, the lateral ones are pentagonal, and those of the border are much 
smaller and quadrangular. The blades or scales are very transparent, and 
more beautifully mottled than those of the Chelonia Caretta ; but, as these 
scales are thinner, they are not used for the same purposes, but are employed 
for veneering and inlaying work. It has a blackish-green colour, with yeUo1^ 
ish spots. There are twenty-four plates in four rows on the plastron of 
this turtle. 

C Care^to.—- The carapace of this species is oval and slightly in the form 
of a heart, convex, and covered with thirteen plates or scales of the thicknev 
of two to nine millimetres (one to four lines), semi-transparent, slender, and 
imbricated at the extreme edge. The first dorsal plate is the largest, and 
nearly square ; the three succeeding ones are hexagonal, and the last pentft- 
gonaL The eight lateral scales and those on the extreme are qTiadrangulai, 
and the intermediate ones pentagonal The twenty-four marginal plates 
vary in sLbc, and approach more or less to the parallelogiam form. The 
colour of all these scales is blackish, with irregular transparent spots - of « 
golden yellow, and veined with red and white, or of a brownisli-black, of 
various shades. The plastron is roundish, slightly salient in front, and 
obtuse in the back. It is covered with twelve large plates, imbricated, 
whitish, and leathery. 

It is in many respects a uat ^xuSm^TVassl i«fit, that tortoiseaheH 
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B um m to ss fraiA ibgh* ooamiia ^ikaii bpt finnikr vutusoML W€ wcei^^ it 
£rom the East TTicfa^ Ctmu.. ITeia Indifi^ Sou^ A^nH^^R^ A&km, and Auft^ 
Jtnlia. Tkii 21 ^na^ni lufai i iii Ur tti^ somJI ^pqU-^iic'vii land and xiTier 
toitmeiyOTtlifr «dnik tizzi^:i3ttflJM»L ed^ sbe latter beii^ <)f aifiiz^ of t^ 
iaama oi mo Tsliie. in smudBiatixrHL 

X^ platet <tf 1^ "T-T'^ ^ ^^ kfgo^ieBd tnxde iC twwiowa) ant 
fiftecA in ■nnbcz, and of a du^ rhftHimt broviL Ae scales of t^ia 
tutle are Toy t^m, aatd, teadfA, art neiLber dan Bor beastifBlIy 
coloured. It wipfmii exfleedx^ghr ptkmafal, and baa Tseoy little Ttlne 
(beiiig wixtk at preeeBi aboia dd. per poaiid ., aa l^ere ia acaro^ any 
known uae for it. 

The Indian idands fmnifiii the lastgeBi sspp^r <)f tcto M ei h ell for the 
Soropean and CMneae Tnart-fffa, iht chief es^Hna ben^ Si^gapon^ 
Manilla, and BafttTia, fraa. m^ack aK exported yearly abont dS/^OOlbi: 
one-half of Ihia qsauiiT is from. Sn^pkpare. 

The Chinaee have, na doebc^ aoane lati^rtw lor ofatainiBg tortoiaefihell 
not yet known to ns^as the toitoideshell wt receive thenoe diffexa in quality 
firom that we reoove from the East Indiea (Malay and Fhil^ine Islands) ; 
.^ theaaaae tinia they eoupefee with na for the purchase of the scotB we get 

From the year 1611 to the year 1830, the i^ggregate impoxts of tontxam- 
ahell into the United Kiogdoaa from the Eaat Indies amounted to d8,5tt, 
yaloed at ISRfiSOL The annoal qnantity imported a^ed from 10,000 lb. 
in some years to 1,1001b. in oCherL 

8imrcu of Swppl^ and Pnou tf TWtoimaMl imported int» Ike Uni^ 
Kifif^dom in 1859, 
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Tortoiseshell should be chosen in large thick plates ; free from cracks^ 
. jcwbuncles^ or bamades ; dear, transparent, and variegated. The crooked, 
broken, and small plates should be rejected. 

The prindpal consumption is in tbe manufacture of combs (ladies' back 

J and side, dressing and pocket combs) ; the minor uses — for optical puiposes, 

-more particulariy fox himd-spectaeles, eye-glasseS| and £rame« for micixi* 
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tcopic lenses ; for tlie manufacture of fiBmcy articles, such as itms nScet9ait% 
toilet and perfume boxes, needle and card cases. 

It is altogether of slight commercial importance, especially at present, 
being in a very critical and exceedingly depressed state. This is attribut- 
able — firstly, to the general position of trade, which, of course, is most 
sensitively felt by a raw material used solely in the manu&ctnre of expen- 
sive articles of luxury; secondly, to one of those incongruous vagaries of 
taste, in nothing so inexplicable as in feminine attire — the ungainly 
fashions of wearing the hair either loose, dishevelled over the shoulders in 
artificial niglig%y or thrown conspicuously over the face by concealed horse- 
hair puffs, or suspended behind in a netted bag, having completely 8ape^ 
seded the neat and elegant modes formerly in vogue, and their necessary 
appendages, side and back combs. At the same time, the dressing-comb, 
not affected by this, was for a time seriously injured by the new appliances 
of India rubber and gutta percha. It is, however, now recovering firom tins, 
as the combs manufactured from these two articles have not been found to 
answer so well as was expected. 

The market value of tortoiseshell is, of course, much influenced by the 
beforementioned causes. In ordinary times, it ranges from 16s. to 30b. ; at 
the present moment, the 16s. quality may be had at 10s., the 30b. at 258. 
The purchase of it is, however, a mere speculation, as its value is dependent 
entirely on the movement of the fashion in the head-dress of the fair sex. 
It arrives in packages of all sizes and of all shapes, from the paper pared 
containing the skeleton of a single animal (technically a *' fish"), weighing 
from two to four pounds, to the pimcheon, or iron-bound cask or case, con- 
taining from two to eight hundredweight 

The above particulars refer exclusively to what is generally known as 
tortoiseshelL We receive, besides, an article technically called "hoof," 
being that portion of the skeleton which unites the upper to the lower half 
of the shell. Until lately this was about half the value of the shell, but it 
has now become of at least equal value, being used for the manufacture of 
the gold or amber-coloured semi-transparent comb so much admired 
abroad. Altogether, like most articles of taste, both the manufacture of 
combs and the appreciation of their value have reached a far higher point on 
the Continent than in England ; — ^here the endeavour being to manufacture 
the cheap and durable ; there, the tasty and light. 

We also receive, from nearly as many countries as tortoiseshell itself, 
the material technically known as " turtle-sheU.** This is used in the 
manufacture of the cheaper kind of card-cases, workboxes, and small fancy 
articles ; and, more especially on the Continent, largely in the manufacture 
of furniture (buhl and marquetry). Its value is now from Is. to 10s. per pound. 

The lower shell of the tortoise or turtle, technically called the ** belly- 
shell," united by the hoof to the upper, differs entirely from it in appearance. 
Instead of the mottled, shaded colour of the upper shell, with its varying 
tints and markings, it is of a bright yellow, resembling half the hoof to 
which we have before referred, and w\iit\v5\\,TCi».^ \» incidentally mentioned, 
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of two cokuii ; the portion attadied to the upper uliell partaking gf its 
mottled colouring ; the portion attached to the lower she 11 beiog of tlie 
ight yellow, even Golour of the belly-shelL Thia latter in principally usetl 
the same pnrpose as the gold-coloured portion of the hoof. The iuvporU 
both these kinds aj« trill bg» ajuonnting to about two tons per annum ^ 
d the Talue from &i. to l&a. per pound. 
The mode of working tortoiseehell being very intereating, fljad hut little 
.own I the followixig account^ taken from MM, Dumeril aud fiibron^t 
Ipltologie G^nerale/ may not be unacceptable ; 

" The flubstance of the icale, considered as rough luaterial, is unfortu- 
tely brittle and liable to split ; on the other hand, it poseesaee most vain- 
iWe propertiea. The fineneae of its l^?3tture, its compactiiesa, the udnutable 
ilish and the carving which it is capable of receiving, the facility with 
wliich it may be moulded, its fragments soldered together, nidted or amal- 
gamated by the aid of powder of the &ame material — ^theae qualities give to 
it its value. The scales of the turtle in queatiou, when detached from the 
carapace, are bent in different ways ; their thickness, beaides^ is not 
uniform J and often it happens that they are too thin, at least throughout a 
great portion of their aubatance* 

** In order to straighten theiUj it is su^cient to steep them in boiling 
water for a few minutes, and then take them out and place them between 
tes of metal or smooth blo<;ks of hard wood, leaving them to cool, great 
ure being applied at the aame time. They then retain the ilatnesQ 
iied. They are next scraped and filed, a smooth surface being obtained 
ith as little loss as po&aible. When these shells or scales are brought to a 
proper thickness and size, they may be then used separately, but they are 
generally submitted to a etiU further preparation. When, for instance, they 
are too thin^ or when they are not sufficiently long or broad, the following 
proceifes are employed :■ — In order to obtain single plates of great size, two 
are soldered together, the thin part of one being laid upon the thin part of 
the other j or, aa is aometimea done^ the edgea of each plate are delicately- 
bevelled and fitted together. In each case they are then put between 
metallic plates ; to these a certain degree of pressure is given, which, when 
the whole is plunged into boiling water, is increased, and by this mode they 
aie so intimately joined together that the alighteet trace of their union 
cannot be detected, 

" It ia almoat excluaivdy by means of boiling water that the effects upon 
tortoiaeshell are obtained. The substance of the scales becomes so softened 
hy the action of the heat, that it may be acted upon like a soft mass, or a 
flexible and ductile paste, which by pressure in metallic moulds will assume 
ivery variety of form required* 

"The soldering of two pieces together is effected by means of hot 
pincera, which, while they compress, at the aame time soften the opposed 
edges of each piece, and amalgamate them into one. Ko portion of the 
ficales is worthless : the raspings and powder produced by the file, mi; 
vith imidl fragments, aie put into mouldB, and subjected to the icti' 





CAOTTTCHOtJC, OE nmiA mrBBlB, 

boiling water, and thus made mto pktes of tke deeifed thickneBSt or into 
variouB articlea, which ftppeor na if cut out of a bo lid block,*' 

Such, then, is a BUBuuary of the mode in which tortoi&eshell is workecL 
Bj meane of heat aad pressure it can be made to asemue mauy forMS> and 
thtiH it hMom^ manageable iu the handa of the workman for the diTerta 
parpo«e« of use or luxuiy to which it h applied Some of the beaut7 of 
the tortoiaeehell i«, however, lost by the soldering procesa j Bud that moulded 
from the duet and raepingi) is of one uniform cot onr/ without white spots. 

What ifl known in commerce as tortoiseahell, i& strictly the thirteen 
scales which cover the oarapace. The names given to these are, two main 
plates, two platea, three backs, two winga, two tongues, two ahoulders — ^in 
ftU, thirteeu. In an animal of the ordinary aize, about three feet long and 
two and a half wide, the largest plates will weigh about nine ounces, and 
measure about twalTe inohea by seven, and one-fourth of an ineh thick 
in th^ middle* 



CAOUTCHOUC, OR IHPIA RUBBER. 



We propofie, in this paper, to offer a few obeervationa on a substance 
which, from its importance in the industrial arts and puramtsj must 
be classed among our most valuable productions. Caoutchouc, OT, as it 
is more familiarly tenntid, India rubber^ applicable to a vast vaiiety of 
purposes directly concerned in and intimately connected with the business 
of life, — combining qualities possessed by no other known material, and 
capable of being procured in ineKbaustiblc abundance,^ — is invested with aa 
interest of high order, second only to that associated with iron and timber. 
Pew are probably aware of the comparatively late introduction of eaoutr 
cbouc into this coimlry, anii it may not be uninteiesting to Btate that Dr 
Priestly, in the preface of his book on Perspective, printed in the year 1770, 
aaya — '* Since Uiia work was printed off, 1 have seen a substance (no name is 
** given to it) excellently adapted to the purpoae of wiping from paper th« 
/* marks of a black-lead pencil It must therefore be of singular use to those 
** who practise drawing. It is sold by Mr Naime, mathematical instruiiieiit 
:** maker, opposite the Royal Exchange, He sella a cubical piece of about 
** half an Luch for thiee shilling ; and he says it will last for several yeari.'* 

We can scarcely conceive anything more primitive tiian the condition 
^f caoutchouc at the time it made its first public appearance under die 
auspices of Dr Priestly; yet, witliin a few years, it has established for 
itself au unpaxallclcd reputatioiu Prior to this date however, and inainlj ■ 
owing to the explomtiona of M. De la Condamkie in South America, ^ 
xaoutchouc was known as a botanical product of certain tropical climate^, 
an account of which was published by him in the * Transactions of thji 
Frcjpich Academy ' in the jtai 17^& AltJ^ugb its true source wha th^ 
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^ the ^flkitfiQai itf tJht dMUkd te tl« 
^ tie Mfffy ^M ia BO Qise iastukct Ul^ 

kiudj of c«iii>ekDMy-<c ^^Flom* ^ ""BoOle ''— tqiiAl in tmlk and qudi^ j 
thjt sap^ of anjr foracr pisiod. Ujh^ of tlii* u ta be ^ttzibalad t9 

ips«j IB Uxe c^iUeetiaiL and tiwdneiit of t^ ^ mp,* prqMKnftoij to m&- j 
irti idati i ij; and laovUiag ii lor eiptfft GnduDij, liowevet , ^ tlie d^ii«ii4 > 
increased, f«9;i« ircre lumileBbed tbftt tike eo^fdj would £iU ^ort^ isd 
ultimately ceaae altngetbo' : ftnd tliis px^bal^lj irat Ibe more thimteiUBg^ I 
u the valu^ ^f tbe guxi bad beenfiiQj terted and appreciated, Siidi fca^ 
ppermoted furlliej aeaidi amd mTeitigalkfiif in order to di^ovef ather i 
aoufces. The eapply, however, notwiUMtandiBg all anticipatioite to Iht 
contmrr, did not fall oft It was tooB found that cAoutdhoiic waa tiol 
confined to a lew distiicts in AmericA and the £aat Indies, but that 
AnBtialia,* Southern Clxina^ the Mauritius, Madaga^scaTi Java, Singapoi^ 
Penang, AfeflaTHi and AJrica added their suppliee in such q^uantiti^s 413 t4 
^pel the apprehensions which had existed ; and, as e^loxatian ptoceedtd« , 
it w^ found that the whole of the islanda dotting and studding th§ 
Indian Archipelfl^ abounded in forests of eaoutchouc-jieldiuj^ timbiy'. 

Let ufl here remark that caoutchouc esistfi exclusively in what is termed 
the "milk sap*' or '* juice" of plartti, vaiying in quantity with the plant 
yielding it, and ita geographical position in the tropics. Plaot* >it*ltUug 
this milk-^p are douhtl^e to he found on every portion of tJiti luirth'a 
aujfacfi, obeying the genenil law governing vegetable life — vi^,| increuatjii , 
productivenesB in proportion to their vicinity to the tropica, Iltnnboblt| 
in the fiist editiou of hia * Aspects of Nature/ notices this fact, " that tho 
milk-juice of plants increafles m they approach the tropica*' 

Caoutthoue, ou the whole, is a aubst^ticij fur more widely dliTu^Ml aaioug 
plants than is generally conaideretL In addition to tlti3 two diirf ruTuilNi 
which yield the caoutchouc of commerce, tlii' Artumtriinctjw uniL llif 
Eupliorbiace«&, caontchoue has been found in Uii iap of plaiUM belotag- 
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ing to the C^choraceaa, Lobeliacese, Apocynace®, and AsclepiadUeeflR 
Referring to the former, the Indian caoatchoac is principally obtained 
from the natural family ArtocarpacesB ; whilst the American is derived 
from trees classed among the EuphorbiacesB. The chief source of the 
" East India " or " Java rubber," large quantities of which have during 
late years been imported into this country, is the Ficus elasUea^ 
known alsa as the Assam caoutchouc tree. The Ficus etasHca, again, 
belongs to a family of plants which yield in abundance a milky juice, 
possessed of various and singular properties in common with the hydro- 
carburet emulsion of the order Euphorbiacese. This remarkable tree is 
described as attaining the size of an English sycamore, although it is 
frequently met with of gigantic proportions. Trees have been found to 
measure 80 to 100 feet in height, whilst the area covered by their expand- 
ing branches has exceeded 150 feet in diameter. 

The Ficus elastica is also indigenous to Assam, in the districts between 
the Burrampooter and the Bootan hills. It has a preference for rocky 
chasms, where its roots are plunged among the dihris of mountains and 
vegetation. It has been calculated from authentic surveys that there are 
from forty to fifty thousand trees of this class within a length of 30 by 8 
miles of forest n^ar Ferozepoor, in the district of Chardwar, in Assam ; and, 
BO far as has yet been determined, the geographical range of the tree in this 
coimtry is between 25 deg. 10 min. and 27 deg. 20 min. North latitude, and 
90 deg. 40 min. and 95 deg. 30 min. East longitude. It is a tree growing 
with great rapidity, attaining a height of 20 to 30 feet in a growth of five 
years only. Its leaves are well formed, smooth, polished, and of a lustrous 
green. From the larger branches, roots descend to the earth, as in the case 
of several members of the same family, Ficus indica. 

In addition to the Ficus elastica, India has other trees also yield- 
ing caoutchouc. We may quote the jack-tree, Artocarpus integri/oUa; 
the banyan tree, Ficus indica; and the pippula tree, Ficus religiosa^ East* 
ward of Bengal other sources have been discovered : the Luti Aru, 
a description of climbing apple, called Sadal Kowa, abounds in a milky 
sap containing a large proportion of caoutchouc. The Urceola elastica^ 
first described by Dr Roxburgh as the chief source of caoutchouc in India, 
yields it in great abundance. 

The late Dr Royle, who specially studied this question, states that 
in the East " there might be any quantity of the article prociured from a 
great variety of plants, if the natives could only be induced to collect it 
with sufficient care." 

The American caoutchouc is chiefly obtained from a tree belonging 
to the EuphorbiacesB family, and named the Siphonia elastica. This tree 
aboimds on the banks of the Amazon and its tributaries. It attains a con- 
siderable height, is perfectly straight, and is characterised by having no 
branches except at the summit, where they form a conical crown ; its leaves 
resemble those of the manioc, are coriaceous, and highly polished on both 
sides. An oil is also extracted irom i\;a ft^fe^'a. 

Caoutchouc is extracted from t\ie 'vodo^va \x^%% «3tt^«A.^ \jvKi^\s>ps\fe^^'\s^ 
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makiiig incmona ia the ba^k around the trunk, beginning at the base, or 
at the reflect roota, which generalLy lie exposed A milky emulHion con- 
taining the caoutchouc exudes Irom these wounds, and is collected in 
e.arthen or claj moulds, which, as soon a& they so-e covered with a stratum 
of the liquid, are exposed either to the heat of the file or the sun. When 
djy, thej^ are again dipped, and so on until the coating of caoutchouc 
attains a thickness vajying from one to two inches. The moulds are then 
broken, and the pieces removed through the neck, leaving the solid 
coating or envelope^ — the crude "Bottle" or "Para" India rubber of 
commerce. 

yaving so far traced the principal sources of caoutchone, and leaving 
ita varioua modea of collection, chemical and other propertiea, to form the 
wihiect of a future paper, we will as briefly glance at the part of the caout- 
chouc trade which tells of thirty-five years' uninterrupted manipulation of 
this singular gum ; during which period vast transactions have been wn- 
dttcted and carried out in it, while a knowledge of many of its most 
valuable properties and features has been obtained. Application haa 
followed application, and invention succeeded invention, in an aatounding 
manner — so readily has this elastic substance accommodated itself to the 
necessities and requirements of the age it has passed through ; and in thia 
respect it may he said to fitand unrivalled by any similar product At no 
former period of its history has this material stood forward so prominently 
and conspicuously aa at the present day, and never have its peculiar pro- 
perties been so fully appreciated or universally admitted. But, great as 
are its known advantages, they cannot fail to be multiplied to an unlimited 
extent, aa science aids in the discoverj'^ of mechanical and chemical means 
to apply it to the daily-increasing wants w^hich it alone is capable of ful- 
filling. Its past applications, worthy of note as materially benefiting the 
progress of the age, have been chiefly mechanical ■ but a new era has 
dawned, in which knowledge is everywhere unfolding and lending her 
«id towards development and progress. Steam, which has already worked 
such mighty changes in civilisation and the commerce of nations, is largely 
indebted to caoutchouc as supplying a want in engineering appliances 
incapable of being made good by any other material^ not excepting metal 
itself. But thia is not all: there are higher points to be anived at 
We are justified in our assertion that caoutchouc is destined to play a yet 
more important part, in linking together "shore to shore with the utter- 
most parts of the earth," spreading civilisation and " uniting mankind 
under one bond of universal brotherhood.'* 

That electricity, as applied to Submarine Telegraphy, will ultimately 
effect thii end, there can be no doubt ; and that caoutchouc, whose peculiar 
qualities are unsurpassed by any material that can be brought into compe* 
tition with it, wiU also contribute its share to this end, is almost a matter 
of certainty. 

It has been said that to gutta-percha, a gum now equally well known 
as caoutchouc, ia due the preaent perfection and«\i£,tft^?iQiL Owt^^T^V^'^^^^. 
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ANTIMONY. 

BT THOMAS D. BOOK. 

Many economic substances of great practical utility to man, either lie 
hidden beneath the vestments of science, or are lost in the obscurity of 
appli^tioiL Such a substance is the metal antimony ; and although 
the name antimony j as popularly applied to various chemical preparations, 
is familiar as a household word, yet how few persons know aught of the 
history of this metal beyond the fact of its being a most subtile poison, 
or are at all acquainted with its valuable metallurgical qualities ! 

The history of antimony, or rather of the most abundant ore of this 
metal, commences at a very remote period ; for the sulphide of antimony 
was known as early as the year 884 b,c., when Queen Jezebel, of infamous 
memory, used it as a pigment, — "put Tier eyes in painting, tired her head, 
and looked out of a window.*** The sulphuret was not, however, known 
at this distant date by the name of antimony, but was distinguished 
doubtless by some Chaldee or Hebrew name synonymous with the 
Sanscrit *^Sauhira" or the Arabic ** Kohul" By the Greeks it was 
called ^rifAiu, and in the Latin tongue Stibium ; and it is highly probable 
that our forefathers really imagined this ore, with its bright metallic 
lustre, to be the metal itselfl 

The discovery of metallic antimony, now called regulus of antimonyy 
is by general consent attributed to the celebrated German monk and 
alchemist Basil Valentine, who lived in the fourteenth century, and in 
whose writings the most marvellous virtues are imputed to this metal; 
especially in one little book devoted exclusively to the subject, and 
entitled * Currus Antimonii Triumphalis.* Even the name antimony is 
traced to this curious and wonder-loving disciple of the mysterious art, 
in a curious anecdote which I copy verbatim from Poiret's 'History of 
Drugs :* — ^^ It acquired the name of antimony from the aforesaid Valentine, 
who, in his search after the philosopher's stone, was wont to make use 
of it for the more ready fluxing of his metals ; and throwing one day a 
parcel of it to some swine, he observed that they had eaten it, luid were 
thereby purged very violently, but afterwards grew the fatter upon it, 
which made y^^m harbour an opinion that the same sort of cathartic 
exhibited to those of his own fraternity ndght do them much service ; 
but his experiment succeeded so ill that every one who took of it died. 
This, therefore, was the reason of this mineral being called antimony 
(anti-monk), as destructive of the monks." 

In France, during the fifteenth and sixteenth centuries, the^ medicinal 
preparations of antimony were alternately permitted and proscribed by 
Parliamentary authority, just as their properties were esteemed or feared 
by the practitioners of the day. And with these brief allusions to the 
ancient history of antimony, I will at once proceed to a more general 
Mccoimt of the same. 
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Antimony is a!togettier a iociable metal — if I may be allowed tlie uae of 
•uct a metaphorical expi^ession — for it is neither found alone in uattire 
nor used nnmixed with other anbetancea in the arts. A fnrther and more 
classical derivation of ita name^ as given by Webster, ia baaed npon this 
social property of the metal — euTi, againet, urid /isi^oj, alone — but by 
whom bestowed, or at what period, I cannot ascertaiiL Antimony is found 
in combination with oxygen, sulphuTj silica, sOvejj lead, aiseuiCj iroUj &c. ; \ 
and its principal ores are, 

Native Antimony, 

Silicate of Antimony, 

rAr&enical Antimony^ 
Oxide of Antimony, 
Sulphide of Antimony, 
Sulphide of Antimony and Lead, 
.ana of each of these orea there are several varieties, iepamtely clistiii- 
guislied by mineralogiata. 

Native antimony, bo called, is the purest ore of this metal, containing 
in some instances as much as 90 to 98 per cent, of antimony, in combina- 
tion with eUver and iron. It is a beautiful mineral j generally occurs 
massive J with a lamellated structure, but Bometimes in spherical or boty- 
roidal aggregates, with a granular texture ; that from Borneo being of thii 
latter description. The colour of native antimony is tin-white, and 
tandehes easOy on expostire. It is not sufficiently abundant to meilt much 
attention from the metallurgiBt. 

Arsenical antimony is another ore of this metal j found in several 
parts of Europe, and in Borneo, in considerable quantities ; but I am not 
aware of its being anywhere smelted for its antimony. 

In Spain, a silicate of antimony occurs in a mine in the diatrict of 
Saragossa, containing 60 per cent, of the metal ; and in the province of 
Zamorga, the Society of Marte works a similar ore. 

Oxide of antimony occurs most abundantly in Hungary, Siberia, 
Saxony, Bohemia, Algeria, Borneo, &c. In the province of Constantine, 
Algeria, two nunes of oxide of antimony are worked, which yielded in 
1650 about 1,541 metrical quintals of ore ^ 151^ tons, A lai^ge quantity 
of the oxide has recently been imported from Borneo, where it ia found 
principally on the surface of the ground in the antimony diatricts of 
Sariiwak, the sulphide being beneath it^ Oxides of antimony are so various 
in their external appearance, that I must not attempt a general description 
of them in this paper. That from Borneo ia in granular, pulverulent 
masses, of a yellowish brown colour, interspersed w^ith sulphide of 
antimony, and contains 

Oxide of Antimony (antimonious acid) * , , , 0415 

Sulphide of Antimony * 0*99 

Water .,...,..,. aso 
Traces of the Sulphates of Lime ajid Magnesia , . 1"66 
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As a source of metallic antimony, this ore, although so rich, will not 
sell in the English market ; but a limited demand has recently sprung up 
for it for the manufacture of an antimony paint. Oxide of antimony, 
prepared artificially &om the snlphuret, has been adopted for this purpose 
for many years, though only on a small scale. It has been cheaper than 
white lead, is not so apt to lose its colour, has more body, and an equal 
weight will spread over a larger surface. The new paint from the natural 
oxide is of a pale brown or stone colour, and appears well adapted for 
outside house-painting. The yellow oxide of antimony, prepared firom the 
sulphuret, is used for enamel and porcelain painting, also in the manu- 
facture of some of the artificial gems. It is likewise one of the ingredients 
of Naples yellow, a preparation applied to the bronzing of metals, and 
especially works in iron. 

The most important ore of antimony— -indeed, the only really available 
one — ^is the sulphuret or sulphide ; and it is found in almost every quarter 
of the globe ; — ^in France and Hungary, where it is smelted ; also in Spain, 
Portugal, Italy, the United States, West AMca, the East Indies, China, Aus- 
tralia, Malay Peninsula, and Borneo. Of the sulphuret of antimony there 
are numerous varieties ; but it will be sufGlcient for our present purpose if I 
describe the ordinary commercial kinds, as either compact and granular, or 
fibrous and laminated: — Colour lead grey, highly metallic, resembling 
galena. Sp. gr. 4*13 to 4*51, fusible at a low red heat. They vary in rich- 
ness from 40 to 76 per cent of metallic antimony, according to the purity of 
the ore ; and the following table will evidence the opinion of several 
chemists as to the constituent parts of the sulphides when separated from 
the matrix. 



Name of Chemist. 

Bergmann 

Dana - - - 

Thomson 

Davy - - - 

Brande - - - 



Antimony. 



Sulphur. 



7400 


26.00 


73-00 


27-00 


73-77 


26-23 


74-06 


25-94 


73-6 


26-50 



Totals. 



100 



In Italy, large deposits of sulphide of antimony are found at Montanto 
and Pereta, in Tuscany. At the former place the mineral is extracted with 
great facility, the lodes lying in the superficial stratum ; but at Pereta the 
works are underground. These mines together yield about 260 tons of 
ore annually, and much of this finds its way to England. Sulphide of 
antimony also exists abundantly in the province of Minho, district of 
Porto, in the parish of Vallongo, Portugal ; and as we receive ores of this 
metal from that country, I presume this is the source from whence it 
comes. 

Spain likewise aids considerably in the supply of our markets with 

sulphide of antimony ; but Borneo is, and must continue to be, the chief 

available repository of this metaL It is found in several parts of that 

island, more especially on the wesV. coa.e)\., m \\v^ rnXfeTvo^ q1 '^^3K!Jw5>&^ ^t 



Sarawak, aiid other placea The antimonj distticts thai are bow worked bj 
the Borneo Company are flituaiai u little to the south of the Murong trr^r^ 
a hrancli of the river Samwak. It is a limestone dietrict^and the antimony 
is found either in hooldeia on the suxfaoe, or in veins of great richness in 
the rock below ; the rock lieirig split by the agency of fire until the ore is 
exposed to view. Chinese coolies, under the superintendence of Europeans, 
furnish the labour at theee mines ; and the ore, after being maed, is removed, 
by means of trucks and a tramway, to nativ'e-bmlt balnea on the river, 
which tMUsport the ore to Sarawak, whence it m shipped mi board vessels 
with other Borneo produce for the Old Country. These mines were 
worked by native Rajahs before Sir James Brooke obtained poBses«sion of 
the territory. The quality of the Borneo ore has varied considerably ; but 
on the whole it is exceedingly rich and pure, containing often as much an 
70 to 74 per eent. of antimony : it is ako a kindly-natured ore, and easily 
worked* At one time sulphuret of antimony was produced in quantities 
in Cornwall and DimiMesshire, and even now parcek of ore from the former 
place do occasionally reach the London market; but in a general way 
theae Engliah ores are inferior, and bear no comparison with those from 
Europe and Borneo* 

Sulphuret of antimony possesses the eingular property of stauiing 
the skin black ; hence its ancient and modem employment as a pigment in 
Oriental conntriea I subjoin the following highly intereBting and 
instructive account of this ancient practice, as given by the celebrated 
missionary of Palestine, Dr Thomson, in his recent work entitled **The 
Land and the Book." 

That which has been and still is the favourite mode of bmutifying 
the face oniong the ladies of Uiib countcyj he thus describes , — " They paint 
or blacken the eyelids and browa with k^hlf and prolong the application 
I ^^^^^^ in a decreasing pencil, so aa 

I ^?^5^^^^^^^ ^ lengthen and reduce the 

^^^^K ^^^^^^^^^^^ ^J^ ^^ appearance to what is 

^^^^^^ called abmnd-skaped. The 

^^^^^^ practice is extremely ancient^ 

^^^^^ ft o for such painted eyes are 

L 5L ^L found on the oldest Egyptian 

^^^ ^B A ||V wV tombs, ^ It imparts a peculiar 

^^B ^B Tl J B U K brilliancy to the eye, and a 

^^ JK I tfiTnM^nRlfc languishing, amorous cast 

I Jil^l& I H V kH^H ^^ ^^^ whole co\intenanc0i 

I I H 1 D ^^ El -ftL B ^^^ powder from which k^hl 

^^m. Hill I D^Efl^fl ^^ niade is collected &om 

^^^ mj^^ I HalHaH burning almoml'shells or 

^^^ ^m Jl^^BB^L-I^W fT^^iicenae, and IB inteniely 

I • ™ black. Antimony and other 

' ores are employed. The pow- 

SottlM uid €a^0 tot Holding tht Kohl and l^fiyptiRii By^i Aer iS kept in phials OT ] 
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which are often disposed in a handsomely-worked cover or ccLse ; and 
it is applied to the eye by a small probe of wood, ivory, or silver, which is 
called meel, while the whole apparatus is named mukhUlyJ* 

The cases which contain these small bottles are very commonly made 
of plaited or coloured straws or reeds, split, as in fine basket-work. In 
Persia the practice of painting the eye is not confined to the females, but 
is also generally adopted by the men, who cany the prepared powder about 
with them, in small round ivory boxes of the size and thickness of a 
florin. Under the Hindoo name of Surmeh or Soorma, native sulphuret of 
antimony is used in India as a drug. Sulphuret of antimony is also the 
base of a variety of medicines in our own Pharmacopoeia ; only it is the 
refined sulphuret, termed crude antimony. 

Crude antimony results from the first process in antimony smelting, 
which consists of fusing the ore in crucibles at a low heat ; the impurities 
thereby rising to the surface, and the crude metal either settling in the 
bottom of the crucible, or passing through a perforation into another 
crucible or vessel below. It is met with in commerce in the form of 
conical loaves, possesses a structure highly striated, a,nd has considerable 
brilliancy : colour, leaden grey ; fracture, splintery. This crude antimony 
or refined sulphuret is administered as a drug in this country, and is also 
the original source of all the various medicinal preparations of the metal : 
as, antimonii vitrum — glass of antimony ; antimonium tartarizatum — ^tartar 
emetic ; vinum antimonii tartarizati — antimonial wine ; antimonii sulphu- 
retum praecipitatum — precipitated sulphuret of fmtimony ; pulvis antimoni- 
alis — antimonial powder ; &c. &c. 

The property of marking or staining paper possessed by the crude 
antimony has caused its adoption as an ingredient in the manufacture 
of cheap lead-pencils. For this purpose, the crude antimony is finely 
powdered, and mixed with a suitable proportion of plumbago ; the whole 
being afterwards compressed by a patent process into a solid block, or 
possibly agglutinated with a gummy cement, and then sawn into slabs and 
strips for the pencils in the usual manner. The name black-lead 
{plumbum nigrum) has sometimes been given to the sulphuret of antimony, 
in consequence of its staining property ; and from this circumstance, pos- 
sibly, arise the misstatements in many Bible commentaries, that the eye 
pigment of the ancients was an ore of lead. I need scarcely remind the 
reader that the marks of an inferior pencil containing antimony are pe^ 
manent, not being influenced in any way by the application of India 
jubber. Sulphuret of antimony has, amongst other applications, been 
employed as a constituent in the manufacture of lucifer-matches : it is also 
used in pyrotechny. 

It now remains for me to notice the method by which metallic antimony 
is obtained from the sulphuret, or crude mineriil ; and this is effected by 
melting the crude antimony in crucibles, in conjunction with tin-plate 
clippings (narrow strips of tinned iron). The sulphur having- a stronger 
affinity for iron, leaves the antimony, and forms with the strips a sul- 
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phide of Iroli. The impure metallic antimony thus freed is then subjected 
to fusion with suaall quantities of sulphate of soda and slag from the 

. first process. The product of this second operation— called bowl 
antimony, from the shape in which it is cast, is finally smelted with 
pearl-ash and slag, in order to obtain the best regulus, or star antimony,— 
so named from a singular surface crystallisation, in the form of a star, 
common to some metals, but in a marked degree to antimony. Another, 
and, I believe, the Continental process for procuring regulus of anti- 
mony, is by carefully roasting the ore, to expel the sulphur, in an open 
furnace untU grey oxide of antimony alone remains. The oxide is then 

■ mixed with one-tenth of its weight of crude tartar, and reduced in large 

' earthenware crucibles in a wind furnace. 

Metallic antimony, or regulus, is of a bluish or silvery-white colour, 
is laminated in structure, possesses some tenacity, but no ductility whatever. 
Sp. gr. 6712, or thereabout ; atomic weight, 64 ; principal property, that of 
hardening metals — hence its use as an alloy. Fuses at 810 deg. Fahr. The 
presence of antimony in minute portions affects the ductility of some 
metals to a most serious extent, and even the fumes of antimony in the 
vicinity of melted gold will destroy its malleability. Copper likewise 
receives material injury from antimony, even though the quantity be 
80 infinitesimal as not to be discoverable by assay. 

Regulus of antimony is principally employed in metallic alloys, as 
type-metal, which consists of 
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according to the size and nature of the type required. A mixture of tin 
and antimony composes the plates on which music is engraved. Some 
kinds of pewter, especially that used in .the manufacture of plates and 
dishes, contain antimony. Large quantities of antimony are also used 
in the production of Britannia metal — ^as much as 10 per cent, in some 
cases. A mixture of tin and antimony, called anti-friction metal, has 
been used of late for railway axles and other bearings, also in metallic 
rings or collars : the name arises from the supposition that it is not so 
' easHy heated as other alloys, and less grease is required. Shot for cannon 
made of antimony, either " hard and brittle, or tough," were introduced to 
the notice of the public a few years ago by a firm at Lambeth. Against 
iron ships, however, they could not be effective ; and their great cost would 
prove a fatal obstacle to their employment, even if they were effective. 
* I have only one other application of antimony to mention, and it is 
' both ingenious and singular, although long since exploded. During the 
earlier portion of the seventeenth century, small "half-pint mugs . of cups 
were either turned or cast in antimony, and were known under the names 
of " Pocula emeticay' " Calices vomitoriii' or emetic cups, as they imparted 
to wine which had been kept in them a b^votV, \jflafc «sv ^ttife'ct^ ^55?N54i5>iS3^^Si&R. 
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tartar in th^ wine acting npon &e metal^'aiid'fdtaiiiig tartarffed itiitiiBOi^. 
' Antimonial wine probably derived ita name ftomi thia aoucoe. The oapa 
Were painted or lacquered on the outside, and the inacriptlon <m one of 
tbeie enpa in the Mnaeum of Economic Geology i% 



Or, 



' Ihi biat eim Wunder der N»tiir, 
Und «ner Menichen lichBre ewr/* 

* Thou art a wonder of Natun, 
And to all men a oertafai enre." 



Hie quantity of antimony ore imported from Borneo dming the last 
riz years is yery considerablei and will show the eapabilitiea of the isUad 
'as a Bonroe of antimony* 

1|104 Tons were received 



In 1850 ' 


1,104 


1867 


1,054 


1866 


7«3 


1859 


1,386 


i8eo 


yyjA 


1861 


1,313 


(to 30th April; 


1 —- . 



7,694 Tons. 

With these figures the Board of Trade retoms do not altogether tallyi 
which may arise from want of discrimination between the ore and the 
crude antimony* However, I append a statement for four years : 



Imports. 





Antimony Ott. 


Ciiide Antfanoay. 


Begalni. 


1860 - - 

1867 

1868 • - 

1869 


1,760 Tons. 
833 „ 
849 „ 

1,192 „ 


8,121 Cwt 

421 „ 
1,466 „ 
2,386 „ 


1,004 Cwt 
908 „ 
837 „ 
3»7 , 


Exports. 




Antfanony Ore. 


Crad* Antimony. 


Bagolna. 


1850 • - 
1867 

1868 
1869 


9Cwt 
4 Tons. 
3 „ 
19 „ 


157 Cwt 

899 „ 

16 „ 

274 „ 


746 Cwt 

1?;; 

628 „ 



The value of antimony ore ranges from 10^. to 182. per ton» according to 
quantity and quality. Crude antimony is worth from 261 to 302^ and 
regulus from 502. to 53t per ton< 
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